AUSTRALIAN CUMACEA. No. 7!
THE GENUS CYCLASPIS

By HERBERT M. HALE, DirccTon, Sourh Avsrracian Museum.
Fig. 1-60.
INTRODUCTION.

Unrm reeently, little intensive collecting of Cumacea was carried out in the Paei.
fic. A rather prolonged investigation of some areas off southern and eastern Aus-
tralia makes it possible to state now that these crustaceans, while not so abundant
as the Amphipoda, here congtitute an important part of the hottom fauna, They
arve found in the stomachs of some of the Australian fishes but, excepting the more
strongly caleified forms, are usually in such fragmentary condition that specifie
identification is not possible, In jars of sea water, Amphipoda collected at the
same time as Cumacea have been observed feeding upon the latter, biting off the
anterior part of the thorax and discarding the rest of the body with the spiny legs
and uropods attached.

I am particularly indebted to my colleague, Mr, Keith Sheard, for his very
able help in securing the unusually large collection now available for study, Much
of the material to be dealt with was taken by the Federal Research Vessel ‘* War-
reen’’ in waters off South Australia, Vietoria, southern Queensland and, particu-
larly, New South Wales, Dr, H, Thomson, Chief of the Fisheries Divigion of
the Commonwealth Conneil for Secientific and Industrial Research, has co-operated
whole-heartedly in encouraging and making possible this search for members of
an order which, generally, is not aceorded mueh attention.

Collecting methods which have proved most productive of results are (1) the
nse of formalin (Hale, 1936, p. 404) ; (2) the employment of a submerged light
of low eandlepower at night (Sheard, 1941, p, 12, and Hale, 1943, pp. 337, 338) ; (3)
a “‘one man'’ modified Agassiz drift trawl evolved by Sheard, who will shortly
deseribe it.

The depths at which the submarine light was used ranged down to 100 metres
or more, but the bottle containing the lamp tended to leak at greater depths.

I'n night eollecting with a submarine light, as many as a dozen species have
been found in the net affer a short immersion (twenty minutes). Generally, a
superabundance of males, and in some cases males only, was attracted. On the
other hand, Miss Patricia Mawson; to whom T am indebted for collections made
from a jetty, secured only females and juveniles of Cyeclaspms usitata on two oeea-
sions; this 18 discussed under the species.

Through the courtesy of the authorities of the Australian Museum, 1 have
been able to examine the small colleetion of Cumacea in that institution ; ineluded
is material taken by the ILM.C.S. ‘“Thetis’” in 1898 (for stations see Mem, Aust,
Mus. iv, 1898, pp. 20-22).

My thanks are due to Miss Gwen Walsh for the drawings reproduced in fig, 1,
36 A to C, and 39.

(1) See also Hale, 1928, 1932, 1936, 1937, 1937a and 1943,
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FaviLy BODOTRIIDAE,
Srrranny BODOTRITNATR ~ov,
Family Bodotriidae as formerly defined.

{+enus (IVOLAEPIR,

This somewhat diffieult and certainly now unwieldy genus embraces species
exhibiting considerable differences in the shape and sculpture of the carapace.
The three-seore of species (inelnding those deseribed in this paper as new) can
be regimented with 2 certaiy degree of finality, but in too many of them only one
of the sexes is knowi, and a splitting at the present stage may lead to the prema-
ture proposal of muomerous genera with one species or little more; (. longicawdata
Sare, corimata Zimmer, coprella Hale and cingulata Calman, for instance, have
outstandine distinetive features, On the other hand, the members of the levis
eroup, with smooth exoskeleton, and large and prominent ocular lobe and lenges,
seemn geareely comgenerie with the pasculple. group; even so, there are diffienl-
tieg in exaet diagnosis and delimitation of the last-named. whiel, as at present
known, is restricted to the Australian region.

DISTRIBUTION,

In fig. 1 the areas where ("yeluspis hus been colleeteil ave enclosed in eireles;
the riumerals refer to the number of species taken therein. A glance at this map
shows that much more comprehensive eollecting is necessary in the Sonthern

Bolynesian

 m— " = ';1"’ “_'___.:'_.:"‘é: " -- L U el bt Lk 1'—".'1'%‘_"_" """ =~ e =
Fig. 1. Distribution of the Genus Cyelaspis.

Hemisphere hefore detailed eonclusions as to distribution can be reached. Foxon
(1923, p. 387), based his sigeestions regarding the affinities of the Cumacea of
north-eastern Queensland on material too limited to be of significance,

[t seems certain that (as noted hy Calman, 1907, p. 6) Cyelaspis is predomi-
pantly represented in the Indo-Pacifie, Wig. 1 indieates, ineidentally, the result

uf special efforts to obtain Cnmacey off the coast of Australia; although colleat-
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ing has been carried out in only relatively small areas, more than halt the deseribed
species have been taken there. Going a little further, and including the whole of
the Australian region, we find in this region forty-fowr of the sixty-one known

species.

The oceurrences of the species are as follows
r

ARCTIC OCEAN.
longicaudata Sars.

NORTH ATLANTIC OCEAN.

longicaudala Sars.
varians Calman.
wnicornis Calman.
longipes Calman,

SOUTH ATLANTIC OCEAN,
speetabilis Zimmer.

INDO-PACIFIC OCEAN.
Eraioriaxn REGION.
carinaia Zimmer.

ORIENTAL REGION,
costata Calman,
picta Calman.
formasae Zimmer.
lherdmani Calman.
hornelti Calman.
cingulata Calman.
uniplicata Calman,

AustrALIAN REGION (Australinn Sub:
region).
North-western Anstralia.
mjobergl Zimmer,
supersculpta Zimmer,
candida Zimmer.

Sonth Australin.

caprella Tale.
sheard? sp. nov.
mjobergi Zimumer.
cretata sp. nov,
granitdosa sp. nov.
pitra Hale,
coltont Hale,
fribulis Hale,
hovis Hale.
maiwionae §p. Nov,
nsiteta Hale,
sinula sp. nov.
spilotes Hale,

Vietoria and Tasmania.
sheardi sp. nov.
elarki sp. nov.
tribulis Hale.
austratis Sars.
wenda sp. uov.

New South Wales.
gibba sp. nov.
lueida sp. nov.
mollis sp. nov.
Julgida sp. nov.

sheardi gp, nov.
erctata sp. nov.
concinng sp. NOv.
globosa sp. nov,
elarki sp. nov.
Priguis sp. nov.,
nitida sp. nov.
tribulis Hale,
hovis Hule.
nsitate Hale.
ASPera sp. nov.
australis Sars.
canam sp. Nov.
munda sp. nov.
sabuiosa sp. nov.

Southern Queensland.
strigilis sp. nov.
PrUinese sp. novy.

Northern Queensland.
levis Thomson,
stinilis Calman.

AUsTRALIAN REGION. Austro-Malayan

Snb-region.
bieornis Zimmer,
pusitla Sars.
persculpta Calman.
exsculpta Savs.
sibagae Calman,

Avstranian Rrecion. New Zealand

Sub-region.
North Island.

leris Thomson,

coclebs Calman,

argus LZunmer,

tiemeoni Calman.

Sonth Tstaud,
{evis Thomson,
colmani sp, nov.,
clegans Calman,
simitis Cahuoan,
tripticata Calman.

Austraviay Regron. Polynesian

Sub-region,
No speeies recorded.

NORTH-EASTERN PACIFIC OCEAN.

nubila Zimmer,
SOUTHERN OCEAN.
quadrilubeyenlala Zimmer.

ANTARCTIC OCEAN.

glacialis Iansen,
gigas Zimmer.
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KEY TO SPECIES.

Keys are necessarily arbitrary.  In that dealing with the species of Cyelaspis,
and presented herein, an attempt has been made 10 gronp as far as possible formns
with broad structnral features in ecommon.  Its use will necessitate a more than
cursory examinaiion of material in hand, but that is really necessary whatever
form of summary is adopted.

Following the inevitable addition of forms as yvet unknown and with fuller
knowledge of some of those already recorded, there is no doubt that modifieation of
the key will be necessary.

STRUCTURE.

Carapace, The primary surfaee pattern consists of the universal fine not-
work (fig. 9, (; 32, D, ete.), often linked with faint pitting but always present
even in the most polished forms, This minute reficulation may follow the forma-
tion of ridges in that the edwes are placed end to end along the tine of a earina, as
in the only one cecurring in pinguis. that of the dorsmm, which rons the whole
length of the ammal (fig. 30, ). The relative size of the retieulation shows some
specifie variation.

transverse ridge 1

antero-lateral ______/,_{_J,_

tubercle 1

antero-lateral
tubercle 2

Fig. 2. Ridges and tubereles of earapace of Cyelaspis tribulis juvenile,

Superimposed, as it were, on the fine network. there may be a much larger
secondary reliculation ’rormed by a denser caleification of the edges of rather
deep pits.  Thisg pmdueeq the haneyeomb-like effect referred to bv Zimmer in
deseribing bicornis (]()‘)lu Pl 7, ﬁc-'. 22) ;5 it s wellanarked in some memhers of
the exseulpfo group and is illustr ated herein for mawsonae (fiz, 40). The edges
of the secondary retienlation may be placed end to end so as to play a part in
emphasizing true cavinae (mawsonne) or psendo-carinae (bicornis).

"The ridge nost commonly present is that running aloug the mid-dorsal line;
it is very varely absent, but may be faint. partienlarly on the posterior half. Alonrr
side the anterior half of it there is often 2 more or less distinet shallow d(,pl-essmu
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on each side. When these depressions are fairly pronounced, their hinder end is
marked by a slight emargination of the dorsal outline and their lateral limits form
a fold runuing from the middle of the length of tlic carapace to the posterior ends
of the pseudorostral sutures, then approximately along the curve of the latter.
The smooth appearance of the speecies in Seetion 1 of the key is scarcely, if at all,
affected by these slight folds, and they are not to be confused with the true lateral
ridges found in many forms of Section 2

Again, in some species of Scetion 1, the edge of the short shallow gutter often
present back of the antennal noteh may be slightly emphasized to form the so-called
antennal ‘‘ridge’’; this is faint, but can be discerned by rotating the stage so as
to vary the lighting.

The development of antero-lateral tubercles, one below the other, is a common
but not universal featurc in Seetion 2; there may also be one or (rarely) two
postero-fateral clevations on cach side. Both antero-lateral and postero-lateral
tubereles may be crossed by carinae (inte which they merge) or only one such
ridge may be present; these transverse carinac may continue across the back
(exsculpta, persculpta, tribulis, custralhs, ete.).

Recognition of the basie arrangement of the ridges and tubercles in the
exseulpta group may present difficulties in some ecases, unless juveniles as well as
adults of both sexes are studied, a consummation devoutly to be desired but rarely
possible, In the young of fribults, for instance, all the ridges enclosing the de-
pressed quadrilateral arca on the side of the carapace are distinet, although the
tubereles are small. The juventle is used in fig. 2 to illustrate the plan of sculp-
ture and the terminology.

The pair of sinall depressions, sometimes decp pits, at the base of the frontal
lobe, have been referred to by Zimmer.

Elevation of the mid-line of the dorsum to form tecth is rare; it oceurs in
wnicornis Calman, Dicornts Zimmer, and uniplicata Calman,

Pedigerous somites. The exposure or concealment of the first somite seemns
to be of no speeial taxonomic import, nor do the marginal pliunose hairs which
Zimmer comments upon, The shape of the somites and their carinae are hest de-
seribed by illustrations, as is also the often distinetive contonr of the dorsnm of
the second somite.

Pleon. The abdomen is fairly uniform in structure. It mav be unusually
long (sithogae, cana) or short (gibba) ; robust (male of some species, see for in-
stance sheards) or slender and flexible (pmqms) Articular pegs are usually. if
not always, present but may lie so inconspicuous that they are detected with some
diffienlty.

Peraeopods. Although the thoracie appendages exhibit no gross variation. the
proportions of the joints are constant in adult or alinost adult specimens of a species
and there are other features worthy of note.

The terminology nsed in the present descriptions should be mentioned here.
While reeognizing its reasonableness, I have not adopted Hansen’s nomenelature,
but in order to avoid confusion and to facilitate comparison with earlier diagnoses
have acdhered as previously to the widely used coxa, basis, ischinm, merus, earpus,
propodus and daetytus for the joints 1 to 7 of Stebbing, cte. In Hansen’s in-
terpretation of the limb joints as found in most Peracarvida, ischium, as lere
nsed, = prewschient; merus = ischiymn ; carpus = merus; and propodus == carpo-
propodus. 1t might perhaps be simpler to follow Stebbing’s practice, but there
again, his seecond joint equals Hansen’s third, and so on.

The inner apical ‘‘angle’” of the basis of the first peracopod is in some species
produced to form a subtriangular tooth-like process which may be comparatively
pronounced (see strigilis, cretata, granwlosa, formosae, herdmani, hornelli, ete.
Almost always a long plumose seta is present at the external apical angle of this
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joint and sometimes there is a shorter second apical seta, well separated from the
first.

The second peracopods arc remarkably uniform in strocture ; the proportions
of the joints vary little, but the relative lengths of the spines, particularly those
of the distal end of the dactylus, are nseful.

The third to fifth peracopods, judging from the available specimens, and
from reference to published figures, are similar in many of the species. Never-
theless, in the proportions of the joints and the number and length of the setae, they
sometimes prove an aid i1l separating closely allied forms but do not conform in
the groupings governed by the structure of the carapace. For instance, tribulis,
a highly sculptured member of the exsculpta section, has posterior peracopods
similar to those of mjobergi (fig. 3, K), a ““smooth’” species. On the other hand,
globosa and pingwis fall naturally together, but their posterior thoracic appen-
dages are considerably different (ef. fig. 3, B and J).

Zimmer (1933, p. 334, fig. 2) described in detail the fifth peracopod of Dias-
tylis rathkei, drawing attention to the fact that the spines (or setae) of the carpus,
propodus and daectylus of the posterior legs constitute a sort of digging scoop or
rake (see also Foxon, 1936, p. 382, and Hale, 1943, pp. 341 and 342,

The following notes concerning the posterior peraeopods in Cyclaspis are
based on the examinaton of twenty-nine Australian species which are available
for stndy. Setae are usually present on the six distal segments of these limbs. In
globosa, for instance (fig. 3, A), the inner face of the basis is provided with plumose
bristles; the ischinm bears two strong snbapical sctae, the merus has one; there
is a fan of distal sctae, approximating in number and length to those of the
ischium, at the outer angle of the carpus and in this case an isolated seta on the
outer margin ; a single seta is articulated at the outer angle of the propodus, along-
stde the base of the dactylus, which has a small inner seta.

Other insignificant setae may be present; for instance, there is often a tiny
bristle at the inner side of the longest carpal scta, and there may be one on the
outside of the dactylus. The terminal joints of the posterior legs of thirteen Aus-
tralian species are shown in fig. 3.

The propodal seta is always single, curved in the same direction as the dacty-
lus and, except in simula (fig. 3, B), it is stout and reaches at least almost to
the tip of the limb, sometimes far beyond it. The pronged fork formed by this
seta and the daetylus is supplemented (again excepting stmula) by a long seta at
the outer distal angle of the carpus; this is as stout as the propodal scta and ex-
tends to about the level of the tip of the last-named ; close to this are seated one to
four thinner setae (successively decreasing in length and diameter if more than
one is present); a few more widely separated setae may he present on the outer
and sometimes inner margin also of the carpus (fie. 3, J, K, N).

These ‘‘fossorial’’ setae, and apparently always those of the ischinm and
merus also, are flexible, particularly in the distal half or third, where they are
sometimes curled in preserved material (fig. 3, N). TIn the terminal half or third,
the seta exhibits a slight narrowing and thence to the tip its chitin shows a dis-
tinet spiral strueture (fig. 3, D! and E1).

C. stmula (fig. 3, B) constitutes a type apart in that the sole armature of the
limb is an unusually feeble propodal spine and a short plumose seta on the basis;
the species 1s known from a single subadult male,

Of the other available Australian species, pruinosa, spilotes, pinguis, cretota,
cana, ceprella, gibba, sheards, cottoni, strigilis, concinna, clarki, and granu-
losa have only two carpal setae. 1In most of these the longest carpal seta and the
propodal seta reach only to abont the level of the tip of the dactylus, while the
second earpal sefa is rather feeble (fig. 3, C and D), or is not mueh more than
half as long as the stouter one (fig. 3, E and F). On the other hand, the propodal
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Fig. 3. Fourth peraecopods of Cyelaspis spp.; A, the whole limb; B to N, carpus, propodus
and dactylus. A, globosa; B, simula; B1, apex of propodal seta. C, pruinosa; D, spilotes;
D1, dactylus and propodal seta. E, pinguis; F1, seta at junetion of flexible and proximal por-
tions. I, cretata. G, cana. H, caprella. I, aspera. J, globosa. XK, mjobergi; K1, tip of
dactylus; K2, tip of seta. L, {ribulis, 2-7 mm. juvenile. M, lucida. N, bowvis; N1, apieal portion
of seta (A, X 52; B, E, I, M, J, L, Mand N, X 145; C, X 110; D, G, L and K, X 95; B1, X 725;
E1 X 1,150; X1, K2 and Ni, X 400).
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seta and longest carpal seta reach well beyond the tip of the dactylus in cona (fig,
3, Q) ; caprella (fig. 3, H), and coltome (lig. 35, F'), while the second carpal seta
is much more than half as long ug the main one.

O\ wmundae, fulgida, australis, mawsonae, aspera, globosa, nitida and usitata
bave three carpal getae; the longest reach to the tip of the dactylus in the first five
species (as in fie, 3, [), but the propodal and fwo of the carpal setae ave rela-
tively much longer m globose (fig 3, A and J), mhda (fig. 34, C) and wsitela
(fig. 41, D).

L mjobergi, teibalis and sabulosa have long setae; the propodal and three
of the four earpal setae here present reach to well beyond the apex of the daetylus
(fig 3, K),

The greatest development nf the fossorial setae is found in wellis and lueida
(fig. 3, M), in which they are very long, with five on the cavpus.  In bavis also the
setae are long, hut are differently arranged (fig, 4, N) ; there are two setae at the
distyl outer angle of the carpus, preceded by three on the outer margin; there
ave algo three on the inner face of this joint.

(. pura 1s a variable speeies in size and i the character of some of its appen-
dages. 'he posterior peraeopods have Iwo to three sefae at the outer distal angle
of the carpus and often one on the outer margin; the longest setae reach to the
tip of the daetylus or a little beyond, sometimes well beyand.

A limited number of very juvenile specimens has been examined ;| it wonld
seem that the setae are as long, or about as long, as in the adalt bat may be {fewer
in number, In tribulis for instance, the adult posterior legs are much as m fig.
3, K, but the 2+7 mm, juvenile has only ove long carpal spine (fig. 3, L). On the
other hand, in wsitata, the setae at 2 mmo, are as in the 7 mm, adult,

Uropode, These appendages are recognized as useful aidg to diagnosis by all
authors, and with good reagon, |u mature or almost mature examples they vary
very little in the same sex, but eaulion is necessary in dealing with young speeimens,

Where strongly indurated forms are coneerned, (oo much relianee cannot be
placed upon the number of plumose setae present; they are brittle in such, and
tend to be lost wholly or in part either diing the wear and tear of life o after
preservation, They are found in full number after eedysis (fig. 43, B). Serra-
tions and spines of the inmer margins persist and their arrangement as well as
number is of speecific import,

The apicas of both rawimay be simple and aeute, or the tip of the exopod and
ware ravely of the endopod also, may he narrowly trancate, with one or maore
articulated spines, Whatever their chavacter, it is constant within a species,

Attention is here direeted o minute articulated processes found always in
sonie species of the lewis gronp on the apex of the exopod,  They appear to be
modified or rudimentary spines and the term mucrones 1@ here applied to them
(see fig, 6, 18 31, C awd J,; 34, 1), ete,). Faeh muero is generally leaf-like and as
many as three mucrones of unequal size may be present on the ramus.  1'be pre-
sence of these muaerones affords veal assistanee in preliminary sorting of materal
as, although ingignificant in size, when onee recognized, they ave easily discernible
with the banocular at a low mwagnifieation.  In ihe highly indorated ezsewlpia
group, it geems that mnerones may he present in the young but abgent in the adult,
lor instanee, howis and Lefbulis; in the last-named. the apex of both endopod and
exopod bears a muero in the shape of a very minute spine, but in the adult the
tips of the rami are dilated (exopod) or subaeute (etf. fig. 36, H and E). On the
othier hand, the adult of espere has always two inconsgpienous muerones on the
narrowly traneate apex of the exopod (g, 46, F), and in sabulosa there is a
flattened muero on the exopod of the adult (fig. 58, (&, and 60, (7).
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KEY TO SPECIES OF CYCLASPIS.

SroTioN 1.

Sides of carapace without ridges or tubercles in either sex.
Viewed from above the lateral contour of the carapace is always evenly curved

or slightly sinuate from posterior margin to front of psendorostral lobes and it is
never abruptly wider across the region of the last-named.

Usually polished and perfectly smooth except for the universal reticulate

patterning, but sometimes shightly roughened owing to the presence of granules
(granwiosa, sheardi, ete.), or raised edges of reticulations (clarki) or many fine
striac (costata and strigilis).

1.

10.

il.

—
]

i3.

14.

15.

16.

Frout margin of earapace with an acute, forwardly directed spine on each side, below antenual

angle T 00 0C .. caprelle Hale,
No spines at front of carapace b c 2
A prominent tooth on mid-line of dorsum of earapace T o0 1. df
No prominent tooth on mid-line of dorsum of carapace .. .. .o 4
A small median dorsal tooth at basc of ocular lobe; rami of uropod slonder, with simple
apices bworms Zimmer,

No tooth at base of oculal lobe rami of uropod w1de W1th altmulated apieal spmes
wnicornis Calman.

Pseudorostral lobes meetiug for an appreciable distance in front of ocular lobe . 5B
Pseudorostral lobes barely or not meeting in front of ocular lobe (levis group) .. 13,
Eye cntirely absent oG o0 R i3
Eye developed, prominently plgmented (pwta group) . . .o 1

Carapace subglobose; pseudorostrum slort. Ieduncle of uropod shorter than rami
longicaudata Sars.

Carapace Lomprcssed pseudorostrum long. Peduncle of uropod more than twice as long
as rami . 00 xr .. .. earinata Zlmmer
Carapace with a 10W, median, dorsal projection at posterior eud .. .. gibba sp. nov.
Carapace without median, dorsal projeetion at posterior end .. 8

Carapace with many longitudinal rows of minute granules. Pedunele of uropoda not longer

than telsonic somite costata Calman,
Carapace smooth. Peduncle of uropoda much longer than telsomc somite .. .9
Both rami of uropod with at least one artieulated terminal spine .. .. 10,
Both rami of uropod without terminal spine .. .. .. .o 1L
First peracopod short, with carpus not reaching level of antennal tooth. Rami of uropod
barely half as long as pedunc]c .. picta Calman.
First peraeopod loug, with earpus reqchmg level of antennal tooth Rami of u1opod about
two-thirds as long as peduncle 80 .. .. varians Calman.
Pedunele of nropod one and two-third times as long as exopod, whieh bears a muero. Carpus
of first peracopod one-third as long again as propodus .. lueida sp. nov.
Pedunele of exopod nct or little longer than exopod, which is Wlthout muero. Carpus of first
peracopod not longer than propodus .. . oo A
Setae of third to fifth peraeopods long; five on carpuq, the lougest rcqchmg for nearly half
their length beyond tip of dactylus . .. mollis 8. 1OV,
Selae of third to fifth peraeopods sholt three on mlpus, none reaching beyond tip of
dactylus . fulgida sp. nov,
Endopoda of uropoda with apex acute and without artmu]ated terminal spines ..o 14,
Eudoepoda of urepoda with at least one articulated terminal spine .. .. 3.
Exopoda of uropoda with apex acute and lacking terminal spines or mucrones .. 18.
Exopoda of uropoda with onc or more articulated terminnl spines or muerones .. 27,
Carapace with numerous fine longitudinal striae .. .. strigilis sp. nov.
Carapace without longitudinal striae o .. .. 16
Carapace with a low median dorsal projeetion at posterior end . . . R

Carapace without median dorsal projection at posterior end .. .. .. 18.
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Carapaee with dorsal carina distinet for whole length and with a eonspieuous pit on eaeh side
alongside posterior median projeetion. Pedunele of uropod longer thtan rawni  sheardi sp. nov.
Carapace with dorsal earina obsolete for posterior two-thirds of length; no conspieuous pits

at posterior end. Pedunele of uropod shorter thau rami w mjobergi Zimmer.
Carapaee not globose, eompressed in the male and yonng female. Uropods slender, the
pedunele longer thau telsonie somite .. ..o 19,
Carapace globose in both sexes. Uropods stout, the pedunele shorter than, or barely as long
as, telsonic somite o oo ’ onc 0 .. od,
. Propodus of first perncopods almost as long as merus aud earpus together .. .. 20.
Propodus of first peracopods subequal in length to earpus 0c o C .. 21,
Tuner margin of endopod of uropod with a row of setae, foIlowed‘by seveu to eight slender
spines (adult male) .. levis Thomsoun.
Tuner margin of endopod of ll]OpOd with three to six promnlal spmes followed by a row of
fifteen to twenty-threc shorter spines (both sexes) .. o .. erélata sp. nov.
Carapaee roughened with fine granules .. oc - granulosa sp. nov.
Carapaee not granulate = 3 g - a0 r .22,

Basis of first peraeopods with a large apical tooth-like projeetion, reaehing to distal margin

of isehium. Pedunele of uropod not longer than rami .. 23

Basis of first peracopods without large apical tooth. Peduncle of nropod longel than rami
CORCINNA 8D, WOV,

23. Ranti of uropod longer than pedunele (subadult female) . formosae Zimmer,
Rami of uropod equal in leugth to pedunele (ovigerous female) .. herdmani Calman
24, Size smallg ovigerous female 3-5 mm. Ocular lobe dilated anteriorly, with promiuent cirenlar
darlk 1enses . .. pusilla Sars.
Size large, 0v1ger0ns female 7 mm. or more. Oeular lobe not dilated anteriorly but somewhat
triangnlar, with lenses pale and elongate . . .. . . .. 25,
25. Carapaee overhanging second pedigerons somite posteriorly Third to fifth peracopods with
long setae (fig. 3, Aand J) .. globosa sp. nov.
Carapace not overhangmg seeond pedlgelouq sonute Third to ﬁfth peraeopods with short
setae (fig. 3, E) .. . ne e .. 26,

30.

31,

Cavapaco coarsely pltted shghtly rugose. Pleon robnst. Dactylus of seeond peraeopods with
longest terminal spine shorter than propodus and daetylus together and with the two remain-
ing apical spines subequal .. .. clarkisp. nov.
Carapace smooth, Pleon slender, Dactylus of second pel aeopods with longest terminal spine
as long as propodns and daetylus together, and with the two remaining apical spines unequal
pinguis sp. nov.

Exopeda of uropods with one or more muerones .. .. L .. 28
Exopoda of uropods with one or more spines . .. . LR
Pedunele of uropod at most half as long again as rami (adult male) B0 pura Hale.
Peduucle of uropoed two-thirds as long again as rami (adult male) .. nilida sp. nov.
Basis of first peracopods ouly three-fourths as long as rest of limb and with an apieal tooth,
reaching distal margin of ischium 5 hornelli Calman
Basis ot first pelaeopods subequal in ]ength to re-:t of hrnb w1th apiecal tooth short ov
absent . . . 56 5 o .. 30,
Iirst peracopods with propodus longer th'm carpus whieh is subequal in length to dactylus;
1o tooth at apex of basis (= levis Calman, nee Thomson) calmani sp. mov.

First peracopods with propodus subeqndl in length to carpus which is muel longer than
daetylus; a short tooth at apex ¢f basis, reaching middle of length of isehivmn  cotlioni Hale.

Iirst peraeopods ununsually long and slender, the basis not mueh more than half as long as
rest of limb . longipes Calman.
Tirst peraeopod short, the basis dlstmctlv longer than rest of limb nubila Zimmer.

SeeTION 2

Sides of carapace never smooth, but with ridges or tubereles, or both.
Viewed from above the lateral contour of the carapace, owing to the seulpture,

is rarely evenly cnrved, particularly in the female; when antero-lateral tubercles
are developed it is often abruptly widest across the hinder part of the pseudorostral
lobes 1 the male.
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17.
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Carapace encireted by a collar-like ridge . . .. .. cinguieta Calman,
Carapace not encircled by a collar-like ridge . . .. 0o A
Sides of curapace never almost smooth, with at least one tumidity (antero-Interal tnberele)
or obtuse tooth-like projection below pseudorostral sutnre g o co O
Sides of carapace almost smooth, with no tumidity or other projection below pseudorostral
suture r .. - .. .. o ..o 24,
A depressed quadrilateral area on each side of carapaee in at least female, the edges defined
by ridges or the corners marked by promineut projeetions (exsculpta group) 4.

No depressed quadrilateral area on side of carapace oo .. B o'a .. 15,
Carapuico with two transverse ridges on back in female; the first conncets the upper antoro-
lateral tubercles of caeh side and the posterior one may be absent in the male oo it
Carapace with one transverse ridge (erossing baek in posterior half), or none .. 1R
With a post-ocular tuberele on mid-line of carapace, immediately in front of first transverse
caria ac o . 7 oG .. tribulis Hale.
No post-ocular tuberele on mid-line of carapace .. o0 G .. 6.
Carapace with antero-lateral tuberele large, elevated and tooth-like; posterior transverse
carina produced on cach side of back, forming a pair of conspicuous teeth .. .. T
Carapace with antero-lateral tuberele and posterior transverse earina not elevated to form
large tecth .- . .. ad .. .. .. 8.
Pedunele of uropod subequal in length to rami (snbadnlt fewale) persculpla Calman.

Pedunele of uropod much longer than rami, more than twice as long in subadult female
bovis Hale.

Carapace with ridges swollen; dorso-lateral eariuae as well as median carina on posterior part
projecting slightly beyond hinder margin as three tubercles .. oc a0 BRL
Carapace with ridges not swollen; no dorso-lateral carinac on posterior part, so that only
oue tubercte (median) oecurs at hind margin o ] .. 10.

Tstimated length, subadult female, under & mm.; a short ridge ruuning forward from lower
antero-lateral tubercle e o .. C . exsculpla Sars.
Length, subadult female, 10 mm.; no ridge running forward from lower antero-lateral
tubercle o 06 B ab .. supersculpia Zimmer,
With a longitudinal ridge from below antennal tooth almost to end of earapace (male)

MAWSONAE SP. NOV.
With no sneh ridge o . 56 o xr .. 1L

Mid-dorsal projection at hinder end of the slender earapace feeble; ridges feeble, the second
transverse earina widely interrupted on back. Dorsal margin of second pedigerous somite
oblique .. .. .. 88 .. candida Ziminer,
Mid-dorsal projeetion at hinder end of rotund carapace large; ridges well defined, the second
transverse earina not widely interrupted on back, Dorsal margin of second pedigerous somite
olevated & 0B 50 oo .. .. usitata Hale,

Cephalothorax and pleon covered with small spines; no ridges on back or sides of carapace
aspera Sp. nov.
Cephalothorax and pleon not covered with small spines; well-defined ridges on sides of

ecarapace 00 o0 35 .. .. o .. 13.
A transverse carina across posterior part of baek .. p .. australis Sars.
No transverse carinde on back S8 .. .. a0 .. 14
Quadraugular area on side of carapace with four prominent tnbercles elegans Calman,

Quadrangnlar area on side of carapace with one or two prominent tubercles  similis Calman,

Sides of ecarapace with tubereles or ridges posterior to the one or two antere-lateral
tubereles . 16.

Sides of earapace without elevation posterior to the antero-lateral tubercles .. 23,
Side of earapace with three obliquely transverse earinae .- . . T
Side of carapace with one transverse curved carina or noue 20 80 .o 18,

Carapace nnusually swall, less than half as long as pleon in female, and without mid-dorsal
projection at hinder margin .. . oo aa sibogae Calman.
Carapace more than half as long as pleon and with a mid-dorsal projeetion at hinder margin
triplicata Calman,
With a longitudinal ridge from antennal tooth to about middle of length of carapace .. 19.
With no long ridge running back from autennal tooth e .. .. 20,

Dorsnm of carapace, as seen from side, rising abruptly to an obtusely angular peak at middle
of longth oG 56 510 oG r .. simula sp. nov.
Dorsum of earapace smoothly ronnded .. .. T coelebs Calman.
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20, Side of carapuace with a eurved, swollen ridge on posterior portion ‘e s %51,
Side of earapace with a tubercle, but no ridge, on posterior portion s ve B2
21. Eye lenses absent T b4 i .l glacialis Wanaen,
Eye lemsos present (9 = placialis) ‘s M "y v« gigas Zimmer,
22. Carapace subeylindrieal, less than half as long as pleon and with two antero-Jdatersl tuberelos
and a tubercle at termination of pseudorostral siuture (male) .. .o CANA AP, NOY,
Carapuce subglobose, half as long as pleon with one antero-lateral tuberele and no tuberele
at end of pseudorostral suture (male) Ly .. quadrituberealato Zimmer,
23, Eye lobe as wide as long. First peracopod slender, with basis eonsiderably lomger than rest
of limb, and dactylus about as long us carpus e to o hvteidda gp. nov,
BLye lobe narrow, much longer than wide. First poracopod not slender, with busis equal tn
length to rest of limb and dactylus loss than half as long as carpus prwinose Bp, noy.
24, Eye lenscs absent and carapaee globose with one short ridge on cach side, Pedunele of
uropod stout, not half as long as telsonic somite .. iy speetabilis Zimmer,
Eye lenses prominent and earapace compressed with one or two fine or faint ridgos on cach
side. Pedunele of uropod elongate, as long or longer than telsonie somite | o 28,
25, Carvapace with a prominent mid-dorsal tooth over base of aye-lobe wpiplicato Cylman.,
Carapace with no dorsal tooth b oyt v wp v 20,
26. A slight but ohvious ineision in dorsal margin of carapace at middle of length., Txopon

of uropod with no apical spine, but with miero e R sabulosa sp. nov.
No incision in dorsal margin of carapace at middle of length. Exopod of uropod with slender
apical spine . e ;.3 i o7

With one ridge on each side of earapace. Propodus of first peraeopods mueh langar than
daetylos , 98,

With two ridges on each side of carapace. Propodus of first peracopods suh-aqual to

daetylus o ot re e " cooargue Zimmer,
28. Bide ridge of carapace faint, short and tranaverse, confined to posterior half of earapace

thomsoni Calman.

Bide ridge of carapace fine hut distinet, eurving ohliquoly forwards from middle of Tength

of dorsal earina almost to inferior margin =F i .« spilotes Hale,

5]
=1

SECTTON 1.

Carapace with an anterior, lateral horn on each side.

Cyclaspis caprella Hale,
Cyclaspis caprella Hale, 1936, p. 895, fig. 1-2.

Unique becanse of the forwardly directed acute horns at the front of the
carapace, a feature not found in any other member of the genus Cyclaspis. The
pair of dorso-lateral elevations on each of the last two pedigerous gomites and first
pleon somite are also distinetive,

Males and subadunlt females, taken by townet and submarine light, are in hand
from severval localities in Spencer Gulf, where the type male was secured.

In the adult male, as viewed from the side, the dorsal portion of the anterior
margin of the second pedigerons somite torms an open V with the upper part of the
hinder edge of the carapace; the dorso-lateral ““tubercles’’ of the fourth and fifth
pedigerous somites are acutely triangular and tooth-like: the pair on the first pleon
somite are obtuse (misprint *‘obseure’ in original deseription) and gubtriangnlar,

Subadult males and females have only 8 very small V-shaped dorsal incision
between the carapace and the second pedigerous somite; the dorso-lateral elevations
of the Tast two pedigerous somites are less acute and those of the first pleon somite
are quite different, having the form of slender, neute, proeurved and divergent
thorns,

The exopod of the uropod bears two slender apical muerones of almost equal
length,
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picta group.

Carapaee moderately compressed with back rather rounded and median carina faint, par-
ticularly on posterior half; pseudorostral lobes meeting for an appreciable distance in front of
the large ocular lobe and rather narrowly truncate anteriorly.

Apices of both rami of nropods simple, or both with spines, or exopods with mucrones.

The carapace is inelined towards the subglobose in the female of costata, picta and the four
Australian speecies.

CYCLASPIS GIBBA Sp. nov.

Ovigerous female,  Integument smooth, finely retienlate and having the
appearance of very shallow pitting ; thin and not caleified.

Carapace relatively large, more than one-third of total length of animal,
vreatest width, which is in posterior hatf, is equal to the depth and two-thirds of

Tig. 4. Cyclaspis gibba, type fomale; A, lateral view and B, cephalothorax from above.
C, Lateral view of paratype subadult female (X 32).

length ; dorsum with a sharp, longitudinal median carina, emarginate at about
five-sixths of length and slightly more markedly elevated posterior to the incision;
there is a faint depression on each side of the anterior half of the dorsal carina.
Antennal notch large and wide, and antennal tooth subacute. Pseudorostral
lobes meeting in front for a short distance (about one-fourth of length of ocular
{obe}. The ccular lobe (as wide as long)} is elevated, barely constricted basally,
and is strongly pigmented, but with the lenses (apparently nine or so) not dis-
tinet; when the animal is viewed from the side the eye is very prominent.

The whole cephalothorax is ovoid when seen from above (fig. 4, B).

Pedigerous somites together half as long as carapace; first wholly concealed ;
second to fourth with distinet dorsal carina and fifth with feeble dorso-lateral ca-
rinae also; second somite overhanging the third in the mid-line and with the
dorsal ridge almost erest-like, arched and sloping down from the dorsal outline
of carapace.
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Pleon (as noted) relatively small; with a distinet median carina, and with
feeble dorso-lateral carinae on first to fifth somites; articular pegs small.

First antennae stout and, for Cyclaspis, conspicuous; second and third seg-
ments of pedunele subequal in length, together longer than the basal joint, and
each about as long as the two-jointed flagellum ; the jointed terminal appendages
are as long as last peduncular and flagellar segments together.

First peracopod short and stout, the propodus reaching level of antennal
tooth; the robust basis is equal in length to the rest of the limb, with the inner
apical angle produced and tooth-like, and with an unusually long plumose seta
at external apical angle, reaching to distal end of carpus; propodus shorter than
carpus (five-sixths as long) and one-fourth as long again as daectylus.

D

Fig. 5. Cyclaspis gibba, type female; A, first antenna; B, C and D, firat, second and fourth
peraeopods; K, uropod (A and C1, X 200; B to E, X 100).

Second peraeopods with basis shorter than rest of limb; ischium with a
plumose seta; merus shorter than carpus and propodus together, with a strong
apical spine, and at opposite angle a plumose seta; carpus with three spines on
distal margin; propodus (unarmed as usual) more than half as long as dactylus,
which has at apex a spine longer than itself and two equal spines barely one-
half its length.

Fossorial legs with setae sparse and short (fig. 5, D), none reaching beyond
tip of dactylus.

Uropods stout; peduncle much longer than the rather short telsonie somite
aud as long as the rami, which are equal in length, wide, and tapering to simple,
acute apices; exopod with eight plumose setae, on the proximal two-thirds of
inner margin of second segment ; endopod with most of inner margin serrate; the
serrations are closed (confluent) on proximal half, but these are followed by five
widely open incisions in each of which is seated a serrated, slightly sinuate spine.
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Colour : semi-transparent with dark stellate spots.

Length 3 mm.

Subadult female. The differences are best shown by a comparison of fig.
4. A and C. The carapace is a little deeper and wider, the antennal notch is more
open, and the fifth pleon somite is shorter than in the adult, while the second
thoracie somite is scarcely backwardly produced dorsally.

Length 2-6 mm.

Loc. New South Wales, off Jibbon, 30 fath. (K. Sheard, submarine light,
May 1943). Type ovigerous female in South Australian Museum, Reg. No.
C. 2415.

This species has a characteristic general facies owing to the emargination,
near the hinder margin, of the dorsal edge of the large and robust carapace, the
large antennal noteh, the prominent ocular lobe, ete.

C. sheardi has a somewhat similar elevation at the hinder end of the carapace
but otherwise is so entirely different that it cannot be confused with gibba.

CYCLASPIS LUCIDA Sp. NoV,

Ouwvigerous female. Like the following species (mellis) in structure of cara-
pace, pedigerous somites and pleon, and with the last four pairs of peraeopods
similar; the first peraeopods and the uropods, however, distingnish it, while the
following comparative details may be noted.

Antennal notch moderately open and tooth subacute (fig. 6, A). First an-
tenna with basal segraent of peduncle longer than second and third together, and
with third longer than second.

Fig. 6. Cyclaspis lucide, type female; A, first antenna and antennal noteh; B, C and D, first,
second and fourth peraeopods; E, uropod; EI, mucro of exopod of uroped (A to E, X 67;
C1, X 134; E1, X 335),



78 RECORDS OF THE S.A. MUSEUM

Basis of first peracopods a little longer than rest of limb, the apex with the
usual external seta, and with a prominent tooth at inner angle; carpus, propo-
dus and dactylus stout; carpus one-third as long again as propodus and half as
fong again as dactylus.

Second peracopods with basis as long as rest of lmb; ischium with a plumose
seta ; merus slightly longer than earpus but shorter than propodus and dactylus
together, with a long but feeble inner subapical spine, and an outer apical plum-
ose seta ; earpus with two distal spines; propodus and daetytus subequal in length.

Third to fifth peraeopods with long setae (fig. 3, M. and 6, D), those of
carpus and propodus reaching well beyond tip of dactylus; carpus of third and
fourth with five fossorial setae, those of fifth with four.

Uropods with peduncle one and two-thirds times as long as the exopod, which
is one-sixth as long again as the endopod ; exopod, with a row of seventeen plum-
ose setae, leaving distal third nnfurnished, and with a muero at apex; endopod
without spinules, but with four prominent serrations, preceded by closed in-
cigions, in proximal half of inner edge, posterior to which the branch tapers nar-
rowly to its acute apex.

Colour white, with sparse, sooty chromatophores.

Length, 5 mm.

Loc. New South Wales: Cronulla, 8 feet (K. Sheard, submariue light, Sept.
1942). Type in South Australian Museum, Reg. No. C. 2400.

CYCLASPIS MOLLIS sSp. nov.

Ovigerous female. Integument smooth and polished, without pitting or
granulation, but with a regular, minute reticulate or squamose patterning; thin
and not calcified, so that it bends but does not fracture under pressure.

Carapace with upper margin in lateral view, and sides as seen from above,
smoothly and quite markedly curved, without any sign of projections; in dorsal
view it is ovoid; length almost two-sevenths of total length of amimal; widest at
second third of length, where it is two-thirds its length; dorsum with a low
carina, which is most distinet on anterior half, where it is flanked by a shallow
depression on each side; thence, as it continues back, it is wider but more feeble,
terminating before it rcaches the hinder margin, which is evenly rounded and in
side view slopes obliquely downward and forward. Antennal notch wide,
rounded, and antennal angle acutely rounded. Pseudorostral lobes meeting in
front for a distance equal to almost half the length of eye-lobe, which is sub-
triangular in shape not constricted at base, broad (as wide as long} with pro-
minent brown pigment and with large but obseurely defined lenses.

KExposed pedigerous somites together much more than half as long as cara-
pace, First somite only partly coneealed, the exposed portion short; second
somite longer than third, fourth or fifth somites, with anterior margin parallel
to posterior edges of carapace, the dorsum smoothly rounded in side view and
eontinuing the dorsal outline of carapace; second to fifth somites with a feeble
median dorsal carina.

Pleon with feeble articular pegs and with a faint median dorsal ridge on
each somite; first to fourth somites subequal in length, each only two-thirds as
long as fifth; telsonic somite distinetly shorter, not much more than half length
of fifth.

First antennae relatively long; first joint of peduncle not quite as long as
sceonnd and third segments together; third as long as second and less than
twice as long as the flagellum, which is two-jointed, the first joint nearly
twice as long as sceond; two short, four-jointed sensory apical appendages
( ? damaged, fig. 8, A).
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Third maxillipeds stout; basis geniculate, less than twice as long as remain-
ing segments together, and expanded externally at apex, the lobe not reaching
nuich beyond level of apex of ischium and with stout plumose setae; merus ex-
panded externally, the apex of lobe attaining level of outer anterior angle of
carpus, which is widest and subtruncate apically; carpus longer than dactylus,
widest anteriorly, more than half as long as merus or carpus, which are subequal
in length.

Fig. 7. Cyclaspis mollis, type female; A, lateral view; B, carapace and anterior pedigerous
somites from above; C, anterior portion of carapace; D, chromatophores (A and B, X 19;
C, X 45; D, x 120).

First peraeopods long, merus reaching level of antennal tooth; basis longer
than rest of linb, with a plumose seta at outer apical angle and a tiny tooth at
inner angle; carpus, propodus and daectylus subequal in length, merus a little
shorter; dactylus stout, with several long terminal setae.

Second peraeopods slender, with basis about as long as remaining joints
together; merus and carpus of almost equal length, each about as long as pro-
podus and dactylus together; propodus four-fifths as long as dactylus, which
has the three apical spines unusually weak, the longest almost as long as dactylus
and with tip slightly curved (fig. 8, D); basis, ischium and merus with long,
plumose setae but no spines; carpus with a subapical slender spine.

Third to fifth peraeopods richly furnished with long, stout setae (fig. 8, E
and F'), those of carpus and propodus reaching well beyond apex of dactylus;
basis stout, in third and fourth legs as long as rest of limb, in fifth shorter ; merus
in all three not very markedly shorter than carpus and longer than propodus.

UJropods long, the peduncle longer than fifth pleon somite and about twice
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as long as telsonie somite; rami slender, snbequal in length, four-fifths as long
as pedancle aud with apices subacnte, rounded ; exopod with halt a dozen plum-
ose setae on first half of inner margiu; endopod with eight serrations, each set
with a spinule, at abont middle third of inner edge.

Tig. 8. Cyelaspis mollis, type female; A, fivst antenna and Al its sensory terminal appen-
dages; B, third maxilliped; C to F, first, 2ccond, third sud fifth peracopods; DI, terminal joints
of seeond peracopod; G, uroped (A, X 67: AL, X 1751 B to G, X 40; D1, 3 120),

Colour white, with lurze and small brown stellate spots as showu in figures.

Liength 6-6 mm.

Loc. New South Wales: Cronulla, 8 feet (K. Sheard, submarine light, Sept.
1942). Type in South Anstralian Museunm, Rez. No. C. 2399.

CYCLASPIS FULGIDA S$D. NOV.

Ouigerous female. Integunment smooth and polished, with minute, fairly
regular reticulate patterning (fig. 9, ¢), thin and scareety caleified, but slightly
stronger than in mallis.

Carapace ovate in dorsal view, with upper edge as seen from the side, and
lateral contours from above, evenly and smoothly curved; there is, however, an
almost imperceptible emargination in the dorsal outline at abont the middle of
the length and marking the hinder limit of a shallow lateral depression lying
on each side of a low median earina, which continues towards the posterior end
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of the carapace as a wider flattened area, giving the appearance of a faint double
ridge. The length of the carapace is more than two-sevenths that of the whole
animal; twice as long as deep, and widest at middle of length where it is dis-
tinetly wider than deep. Antennal notch wide; antennal tooth subacute, with
a short, obsolete ridge leading back from it for a short distance. Pseudorostral
lobes meeting in front for a distance equal to only about one-fourth of length
of ocular lobe. Ocular lobe prominent, elevated, very slightly longer than wide,
and not constricted at base; it is darkly pigmented and ten black lenses are de-
veloped.

Fig. 9. Cyclaspis fulgida, type female; A, lateral view; B, cephalothorax from above; C,
reticulate pattern and chromatophores of integument (A and B, X 20; C, X 175).

Five pedigerous somites are exposed; together they are much more than
half as long as the carapace; second somite as long as third and fourth together,
smoothly tapering, and in side view continuing the even curve of the dorsal mar-
oin of the carapace.

Pleon with a faint median carina and with feeble articular pegs; first to
fifth somites sueccessively inereasing in length, the fifth only one-fourth as loug
again as the fourth; telsonie somite as long as third, with shallow dorsal noteh.

First antennae relatively long; the first segment of the peduncle is as long
as the remainder of the appendage; second joint stouter and longer than third,
which is as long as the two-jointed flagellum ; apieal appendages twice as long as
flagellum,

Hirst peraeopods with carpus reaching level of antennal tooth; basis equal
in length to remaining joints together, with a long plumose seta (reaching be-
vond apex of merus) at external apical angle, and two projections at inner angle,
one being prominent and tooth-like (fig. 10, B1) ; carpus, a little shorter than
propodus, which is almost one-third as long again as the slender daetylus.

Sceond peraeopods stout, with basis longer than remaining joints together :
ischium with a plumose seta; merus as long as carpus and propodus together,
with a spine at inner apical angle and a plumose seta at outer; carpus with two
subapical spines, the inner stouter than the outer, and with inner apical angle
acutely produced ; propodus barely more than half as long as the stout dactylus,
which is equal in length to the longest of its strong apical spines.
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Fossorial legs with setae short, none reaching beyond end of dactylus; basis
longer or as long as rest of limb in third and fourth pairs.

Uropods long, the peduncle half as long again as telsonie somite and equal
in length to the subequal rami, which are slender and tapering, with apices simple
and acute; proximal half of inner margin of exopod with a row of plumose setae,
that of endopod with a series of thirteen small spines, successively inereasing in
length, and with the last two more widely spaced than the others.

Fig. 10. Cyclaspis fulgida, type female; A, first antenna; B, C and D, first, second and third
peracopods; B1, distal end of basis of first peraeopod; E, telsonie somite and uropod (A, Bl and
C1, X 110; B to B, X 47).

Colour white, with a pattern marked out by sooty black chromatophores, as
illustrated.

Liength 5-75 mm.

Loc. New South Wales: Cronulla, 8 feet (K. Sheard, submarine light, Sept.
1942). Type in South Australian Museum, Reg. No. C. 2424.

This species is rather close to mollis, but is readily distinguished by the fol-
lowing characters. The ocular lobe is relatively larger and more prominent and
the eye-lenses are distinet (at least when cleared in Iuparal) ; the antennal tooth
appears more acute owing to the development of a faint ridge leading back from
it. In the shorter basis of the first leg the apieal inner tooth is well-developed.
The second peraeopod is markedly stouter, with an inner apical spine on the
merus, and the segments are of different proportions. The fossorial limbs have
much shorter setae. The uropods also are distinetive.
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levis group (a).

Carapace moderately compressed, the hack angularly rounded; pseudorostral lobes barely
meeting in front of the large or moderate geular lobe.

Apices of both rami of uropods simple.

The thrce ‘miscellaneous’’ species assigned here each possess a feature of the carapace not
tound in any other memher of the levis group: strigilis has fine striae, sheardi a conspicuous
pit on each side alongside a median, posterior dorsal projeetion, while in mjobergi the dorsal
earing is absent for the greater part of its length, althongh the baek is angular.

CycLASPIS STRIGILIS Sp, nov.

Adult male. TIntegument thin and fragile, shining, with a minute squamose
patiern.

Carapace with dorsal edge slightly sinuate, scareely arched; niore than one-
fourth of total length of animal and almost twice as long as deep; in dorsal view

e

X V7

Fig. 11, Cyclaspis strigilis, type male; A, latera) view; B, earapace from shove; C, anterior
portion of earapace (A nnd B3, X 25; C, X 60).

it is harrel-shaped, widest in anterior half, where its breadth is equal to two-
thirds its length and is much greater than the depth; dorsum with & fine median
carina for whole length, and sides marked with numerous oblique striae. Pscu-
dorostral lobes not meeting in front of eye-lobe. Antennal uoteh rather wide
and tooth distinet, Oecular lobe almost as wide as long, somewhat triangular in
shape, and with ten small but distinet lenses,
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Exposed pedigerous somites two, four and five with fine median dorsal ca-
rina; dorsal portion of third somite very short, sides expanded ; second deep, its
dorsal margin sloping steeply back from level of upper edge of carapace.

\

Fig. 18. Oyelaspis strigilis, type male; A, first antenna; B, C and D, first, sceond and third
poracopods; E, telsonic somite and uropod. (A, X 130; B to E, X 67; €1, X 200).

Pleon robust, the first to fonrth and telsonie somites equal in length; each
somite with a fine median dorsal earina that of telsonic somite terminating at
anterior end of fused telson; articular pegs small but distinet.

First antennae with accessory flagelluim distinet; basal segment abont as
long as rest of appendage; second and third joints subequal in length, each a
little shorter than the two-segmented flugellum,

First peracopod with carpng reaching to level of antennal angle; basis barely
longer than rest of limb, with inner apical angle produced and external angle
with a long plumose seta, which reaches well beyond apex of merus; propodus
abont one-half as long again as either merns, carpus or daetylus, the Inst three
segments not differing much in length; ischinm with a short external spine, and
longest terminal seta of daetylus as long as the last-named,

Second peraeopod with basis a little longer than rest of limb; ischium with
a plimose seta; merus as long as carpus and propodus together, with a plimose
seta and a subapical spine; carpus with two subapical spines; propodus less than
half as long as daetylus, which is shorter than its longest terminal sping,
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M4,

Fig. 13. Cyclaspis sirigilis, paratype female; A, lateral view; B, carapace and anterior
pedigerous somites from above (X 25).

HK

Fig. 14. Cyclaspis sirigilis, paratype female; A, first antenna; B to T, first to fifth peraeo-
pods; G, telsonic somite and uropod (A, X 200; B to G, X 67; C1 X 335).

Basis of fossorial limbs shorter than remaining joints together, and carpus
longer than merus; setae as in fig. 3, I

‘Pedunele of uropoda half as long again as telsonie somite, its inner margin
with a double row of plumose setae, those of one series twice as long as the others;
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rami narrow, apically acute; endopod a little shorter than exopod, longer than
peduncle, and with twenty finely serrate spines on inner edge; exopod longitu-
dinally excavate interiorly, where the proximal third bears plumose setae, which
are a little stouter than those of the peduncle.

Colourless, transparent.

Length, 4-4 mm.

Non-ovigerous female. Carapace almost one-third of total length, with
striae, ete. as in male, but with dorsal edge more arched, and with length much
less than twice the depth. In dorsal view it is barrel-shaped, widest at middle
of length and relatively narrower than in male, the breadth being less than two-
thirds the length, and equal to the depth. Thoracic appendages much as in male

(fig. 14, D-F").

Pedunele of uropoda less than one-third as long again as telsonic somite,
without setae; the narrow, apically acute rami are longer than the peduncle; the
endopod has twelve spines on inner edge; exopod with six tiny incisions in inner
margin.

Colourless except for a few brown chromatophores on carapace and fourth
peracon somite.

Length 3-6 mm.

Loc. Queensland, off Fraser Island; lat. 24° 20" S.; long. 153° 02 L.
(““Warreen,”’ Mar. 1938). Types in South Australian Museum, Reg. No.
C. 2412-2413.

The two available specimens have the integument not at all caleified, but
this may be due to a recent ecdysis; species taken with them are mdurated.

CYCLASPIS SHEARDI Sp. hOV.

Adult male. Integument caleified, but delicate and brittle; surface finely
pitted (reticulate) and with larger granules which, though about four times as
wide as the reticulations, are still small and inconspicuous.

Carapace with dorsal edge very slightly arched, elevated in a distinet hump
near posterior end, its depth equal to greatest width and more than bhalf its
length, which is two-sevenths of total length of animal. Pseudorostral lobes
barely meeting in front of ocular lobe and with anterior margins truncate and
slightly sinuate; dorsum with a median longitudinal carina, on each side of
which, near the posterior end, there is a large pit; the upper edge of each pit
is raised and smooth. Ocular lobe large, as wide as long and with nine promi-
nent, darkly pigmented lenses. Antennal notch widely open; antennal tooth
subacute; a faint ridge leads back for a short distance from the tooth.

The four exposed pedigerous somites together are more than half as long as
carapace and each has a distinet dorsal carina; the seeond fits intimately against
the carapace and its dorsal contour continues the hump of the back, then curves
sharply down; third to fifth somites with postero-lateral angles backwardly pro-
duced in the form of rounded lobes.

Pleon relatively massive; the first three somites niuch deeper than the last
pedigerous somite ; artieular processes small but distinet; first to fourth and tel-
sonie sontites subequal in length, fifth half as long again as fourth; the groove
indicating the fused telson is unusually distinet; there is a distinet dorsal carina
for whole length of pleon, terminating at this groove.

First antenna with basal joint of peduncle fully as long as remainder of ap-
pendage ; second joint stouter than third and subequal to it, and to the two-jointed
flagellum, in length ; sensory terminal filaments moderately long.

Basis of second maxillipeds half as long again as remaining joints together.
Third maxillipeds with basis nearly twiee as long as palp and with outer distal
merus reaching to level of articulation of carpus and propodus.
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First peraeopod less than one-fourth as long again as carapace, the earpis
reaching slightly beyond level of antennal augle; basis one-fourth longer than
remaining joints together, with a long, plumose seta at outer apical angle; only
a feeble suggestion of an apical tooth; merns with a small peg-like artienlar pro-
cess at distal end; earpus half as long again as merus and barvely longer than
propodus; daetylus three-lifths length of propodus with two slender terminal
setae, and a4 few ingignificant hairs.

Fig. 15, Oyelaspie sheardi, type male; A, lateral view and B, earapsce from above (% 28).

Basis of second peraeopods not quite as long as remaining joints together;
merus unarmed, not as long as carpus and propodus together; carpus barely
longer than daetylus, with two nnequal spines (one abouf fwice as long as the
other) at outer distal angle, and one, shorter, near the inner angle, which is some-
whit produced ; propodus two-thieds as long as dactylus, which is a little shorier
than its longest terminal gpine; other two apical daetylar spines short, unequal
in length,

Posterior peracopods with fwo setae at onler distal angle of carpns, the Tonger
not reaching beyond apex of dactylus.

Peduuncle of uropods hall as long again as telsonie gomite, almost as long as
fifth pleon somite and abont one-fifth as long again as rami; its inner edge bears a
row of long plumoge setae, the distal few shorter than the others; exopod barely
longer and a little narrower thau endopod, with a row of plumoge setae on immer
margin, leaving apical third unfurnished ; proximal half of inner margin of en-
dopod occupied by a row of nine serrate spines followed by a series of seven stouter
spinig sef in servations, which occupy most of the distal half; apices of both rami
simple and subacute.

Colour in aleahol, eream with dark brown shading and stellate markings as
shown in figure. Pleon with a series of oval transparent areas.

To life the hody was ““vivid green with sapphire eyes and with prominent pale
spots on pleon (tow-net in daylight),”’

Length 52 mm.

Loe, South Australia: Spencer Gulf, off Wardang Island (K. Sheard, tow-net,
Mar, 1938) ; Spencer Gulf, off Wallarvoo, 5 fath, (K. Sheard, Feb, 1938) ; Spencer
Gulf, Page Island, Y fath., and Kangaroo Island, Antechamber Bay (K. Sheard,
1939) ; Spencer Gulf, Corny Paint (K, Sheard, 1941). Tasmania: off Cape Bar-
ren Island (D. L. Serventy, tow-net, Nov. 1939). New South Wales, off Jibhen
40 wedres (Cronulla Station 6, July 1943).
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At all but two tow-net localities many specimens were attracted by submarine
lights; all are males.

Examples taken at unight were often, but by no means always, pale or light
brown. The dark colour markings are variable.

Pig. 16. Cuyclaspis sheardi, paratype male; A, first antenna and antennal noteh; B, third
maxilliped; €, D and E, first, second and third peracopods; F, teclsonie somite and uropod
(A, E and ¥, X 64; B, X 36; C, % 40; D, X 110).

The salient features of sheardi arc the pits near the posterior end of the cara-
pace, the large and prominent cycs, the relatively massive carapaee and pleon, and
the well marked groove indicating fusion of telson and preceding somite.

It is with much pleasure that 1 name this pretty species after Mr. Keith
Sheard, who has proved an able and enthusiastie collector of Australian Cumacea.

CYCLASPIS MJOBERGI Zimmer,
Cyclaspis mjobergi Zimmer, 1921, p. 11, fig. 14-16.

A large number of males from South Australia seem, with little doubt, to be
referable to this speeies which, as noted by Zimmer, is separated from related
members of the genus, having no pseudorostrum and no yidging of the earapace,
by the absence of a complete median dorsal carina on the carapace. The specimens
now in hand have the surface pitting, the carinae and obsolete carinae, as deseribed
for the types but the size is congiderably smaller, the anterior margin of the cara-
pace below the antennal notch is more oblique and the uropods ave of different
proportions. In these appendages the peduncle 1s about three-fifths as long as
tlie telsonic somite, and the rami are certainly not a little shorter than the peduncle,
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but are more than one-third as long again; further, the inner margin of the exo-
pod bears long plumose setae.
The following details may be noted also:

Oecular lobe almost Lwice as long as wide, broadest anteriorly, where the five
lenses are large and pigmented. First antenna with basal joint of peduncle one-
third as long again as second, which is equal in length to third; flagellum two-
segmented with two terminal appendages.

Fig. 17. Cyclaspis mjobergi, adult male; A, lateral view; B, cephalothorax and first pleon
somite from above; C, first antenna (A and B, X 18; C, X 84).

Third maxillipeds stout; basis widened and produced forwards at apex, the
lobe reaching a little beyond middle of length of merus and with plumose setae
on anterior edge ; merus almost as long as carpus and propodus together, expanded
externally to form a wide rounded lobe; dactylus as long as propodus, carpus
wider and slightly longer.

First peraeopods with basis long, fully half as long again as remaining seg-
ments together, and bearing a plumose seta at outer apical angle; carpus longer
than dactylus and five-sixths as long as propodus, which is longer than ischium
and merus together,
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Basis of second peraeopods slightly longer than remaining joints together;
merus as long as earpus and propodus combined and a little longer than dactylus,
which is shorter than its longest apical spine; basis, ischium and merus with an
apical plumose seta.

Basis of third to fifth legs with long plumose setae; basis of third and fourth
as long as rest of limb, of fifth shorter; merus and carpus of these peraeopods sub-
equal in length ; for setae see fig. 3, K, and 18, D.

Fig. 18. Cyeclaspis mjobergi, adult male; A, third maxilliped; B to D, first, seeond and
fourth peraeopods; E, telsonic somite and uropod (X 50).

The earapace is slightly tumid beneath the posterior half of each pseudorostral
suture. There is a distinet short median longitudinal earina anteriorly only; it
ends abruptly at the middle of length of frontal lobe.

The colour pattern is variable. Some specimens are darkly pigmented, with
large chromatophores as shown in fig. 17, A : others are grey with few or no darker
spots. Often, but not always, the anterior portion of the carapace is markedly
lighter, with conspicuous demarkation.
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Length 8 mm. to 9 mm.

Loe. South Australia: St. Vincent Gulf, Brighton (Patricia Mawson and
L. M. Angel, Oct. 13, 1941, 8.15 to 8.30 p.m.; Oect. 22, 1941, 9.30 to 9.45 p.m., and
Nov. 13, 1941, with submarine light traps.)

Hab. North-Western Australia and South Australia.

This record considerably extends the known range of the specles 1t is of in-
terest that despite years of collecting in St. Vineent Gulf, mjobergs was not taken
until males swarmed on two separate dates in shallow water (the specimens were
secured from a jetty). In the first haul a ‘*white’’ submarine light of low candle-
power was employed and over two thousand examples were found in the net after
an lmmersion of fifteen minutes; a few mdividuals of other Cumacea and some
Amphipods werc also present. Nine days later the same procedure was adopted
with a green light and about seven hundred specimens congregated in the net in
fifteen minutes. As before all were males of almost uniform size. In a third haul
three weeks after this only a few males were found. The collectors used red sub-
marine light at the same time as the green.  Amphipoda predominated in the red
light-trap but the reverse obtained in the green.

levis group (b).

Carapace compressed, particularly in male and subadult female, the sides rising steeply to
the sharp median carina of the back; pseudorostral lobes truncate anteriorly, barely or not
meeting iu front of the ocular lobe, which is large, with prominent lenses.

Apiees of both rami of uropods simple.

Four Australian speeles, if Foxon’s Queensland record for the New Zealand lewvis is correet;
it is assumed hercin that the last-named has all the above characters.

Cycnasris LEVIS Thomson.

Cyclaspis levis Thomson, 1892, p. 264, pl. xvi, fig. 1-6, and pl. xvi), fig. 7-26;
Foxon, 1932, p. 389.

With a score of species clustering, as it were, around this form, it is unfortu-
nate that it is insufficiently diagnosed and that it has not been rediscovered with-
out doubt during the past half century. The group name is retained because
levis has been so often referred to.

It may be assumed that Thomson’s mterpretation of the ocular lobe and its
lenses (his specimens were from surface and shallow water) is as improbable as
the dramatic apical projection of the basis of the first peracopods which he illus-
trates (Calman, 1907, p. 9). Venturing further, and supposing that the rest of
Thomson’s deseription and figures are reasonably accurate, then cretata, granu-
losa, concinna, formosae and herdmand fall naturally into place beside it. 1f levis
really possesses an apical tooth (of more reasonable size than deseribed) on the
basis of the first legs, then concinna 1s removed from the list. In any case, eretata
seems to be closest to levis but is distinguished by the more numerous and shorter
spines on the inner edge of the endopod of the uropod where there are no slender
sctae as figured by Thomson (see key to species) ; pura has uropods similar to those
shown for lewis.

Stebbing (1913, p. 32, syn.) queries Calman’s reference of some New Zealand
specimens to levis and that author himself expressed uncertainty. The provisional
name calmant is hercin proposed for these examples.

Foxon more recently records levis from north-eastern Queensland, bnt 10
details concerning his material are given.

CYCLASPIS CRETATA Sp. OV.

Adult male. Integument thin, caleificd but somewhat flexible; glossy, with
fiue reticulate pattern and very small pitting.
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Carapace with dorsal edge only slightly arched, two-sevenths of total length
of animal, and twice as long as deep; moderately compressed, its width equal to
depth; there is a thin, median longitudinal carina for anterior half of length,
flanked on each side by a distinet depression, the posterior termination of which is
marked by a slight but evident emargination of the dorsal edge as seen from the
side ; posterior to this the carina is much less distinet (really a narrow, depressed
area with a somewhat bifurcate appearance) ; there is a faint depression on each

Fig. 19. Cyclaspis cretata, type male; A, lateral view; B, carapace from above; C and D,
upper and side views of frontal portion of earapace. Allotype female; E, lateral view; I", earapace
and anterior pedigerous somites from above; G, anterior portion of carapaee (A, B, E and T,
X 20; C, D and G, X 40).
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side below the pseudorostral suture and behind the dorso-lateral excavations are
faint indentations, lending a suggestion of a coarse squamose pattern. Antennal
noteh moderately wide, with a very faint short groove leading back from it; a short
rounded ridge runs back from the narrowly rounded antennal tooth, giving it a
subacute appearance. Pseundorostral lobes truncate and slightly sinuate in front,
barely meeting in front of ocular lobe. Oecular lobe wide, constricted at base,
roundly subtriangular, as wide as long, and with nine prominent lenses; strongly
pigmented.

Fig. 20. Cyclaspis cretata, paratype male; A, first peraeopod and A1, distal end of its basis;
B and B1, second peraeopod ; C, third peraeopod; D, uroped. E, Terminal joints of first peraeopod
of allotype female (A to E, X 67; Al and B1, X 134).

The four exposed pedigerous somites fogether are much more than half the
length of the carapace; each has a faint median longitudinal carina; dorsal edge
of second slightly rounded, descending steeply from the level of the hinder edge
of carapace; third and fourth with the usual lateral subtriangular area distinetly
delineated, cach as long as the slightly expanded pleural portions of seceond.

Pleon somites each with a fine, thin ridge; somites one to five with obsolete
dorso-lateral carinae and (like fifth peraeon somite) with the sides tumid fore
and aft, a shallow groove between the elevations; articular processes small but dis-
tinet; first four and telsonic somites equal in length; telsonie somite with dorsal
noteh moderate.

I'irst antenna with second segment almost as long as third, and stouter, the
two together much shorter than the basal segment.

First peraeopod with carpus just reaching level of antennal tooth; basis
barely longer than rest of limb, its apex with a long exterior plumose apical seta
(reaching beyond distal end of merus) and with two tooth-like projections, the
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inner not quite attaining distal end of ischium (fig. 20, A1) ; propodus one-fifth
as Tong again as carpus and fully half as long again as dactylus, which is longer
than its longest terminal seta.

Basis of seecond peracopod as long as rest of limb; ischinm with an outer
plumose seta ; merus longer than earpus and propodus together and as long as pro-
podus and daetylus together, with a strong spine at inner distal angle, and an
outer plumose seta; carpus with a stout spine inserted near the acute, tooth-like
apical inner angle, and a more slender outer spine; propodus barely more than
half length of dactylus, which is shorter than its longest terminal spine.

Fossorial legs with the setae short (fig. 3, F); merus and earpus subequal in
length ; basis of third as long as rest of limb.

Peduncle of uropods about one-third as long again as telsonie somite and as
long as exopod ; inner margin with half a dozen plumose setae on proximal por-
tion, followed by about the same number of slender spines, set above which is a
row of shorter spines; both rami with apex simple and narrowly acnte; exopod a
little longer than endopod, with half a dozen ineisions in inner margin, endopod
with five slender serrate proximal spines on inner margin, followed by a row of
sixteen shorter and stouter spines of slightly different type, the series ending at
about second third of length.

Colour chalky white, with sooty stellate markings and faint blackish mottling.

Length 6 mm.

Adult female (developing marsupium). Differs from male as follows. The
carapace is a little wider and deeper, and is larger, alinost one-third of the total
length. The ocular Iobe is slightly narrower. so that it appears less eonstricted
basally ; the lenses are smaller and less distinet, the median one seemingly formed
of two components. The exposed pedigerous somites together are less than half
as long as the carapace and the dorsal edge of the seecond slopes downwards less
steeply.

Tn the first peraeopods the propodus is relatively a little longer, one-fourth
as long again as merus and one and three-fourths times as long as daetylus.

The uropods are of the same proportions, but the pedunele lacks setae and
spines; the proximal spines of the inner edge of the endopod are followed by a
row of fifteen short spines, whicl inerease gradually in length as in the male.

Length 5-3 mm.

Loc. New South Wales: Cronulla, 8 feet (K. Sheard, submarine light, Sept.
1942, 8 to 8.20 p.m.) Tvpes in South Australian Musecum, Reg. No. C. 2418.

A single female and several adult males are availabe. The spines on the
inner marein of the endopod show some variation—three to six proximal spines
followed by fifteen to twenty-three shorter ones.

South Australian form of cretata. Adult males differ from the examples de-
scribed above as follows:

The dactylus of the first peraecopods is relatively a little longer (the propo-
dus not quite half as long again as it) ; the basis is loneer than the rest of the
limb. The uropods are as in granuwlose with a wide fan of mmner plumose setae
on the pednnele and with plinmose setae on the inner edge of the exopod.

Colour chalky white ; sparse black dots sometimes present.

Length 4-2 mm. to 6 mm.

Loc. South Australia: Spencer Gulf, Memory Cove, 3 fath., weedy bottom
(K. Sheard, Feb. 1941, 8 to 8.30 p.m.), and Page Ts., 9 fath., 7 to 7.30 p.m.; 7 fath.,
8 t0 8.30 p.m. (K. Sheard, Apl. 1941) ; Kangaroo Is., Antechamber Bay, 4 fath. (K.
Sheard, Apl. 1941, 8 to 8.30 pan.). Types in South Australian Mnseum, Reg. No.
C. 2366, 2368, 2370 and 2371,

Many specimens were secured by a snbmarine light; it seems undesirable to
accord these examples specific rank.
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Saliemt featmwres of erefata: The carapace bas the anterior depressions ap-
preciahly developed and there is a small emargination in the dorsal profile at their
posterior end. The propodus of the first peraeopods is obviously longer than the
carpus or dactylus and the basis has an apical tooth. The uropods have long
pedunele and long, simple and aeute rami, the endopod with a row of many small
spines, and a few proximal spines of different type.

CYOLASPIS GRANULOSA Sp. nov,

Adult male. Integument thin but brittle, finely reticulate.
Carapace in lateral view with dorsal margin almost straight, slightly con-
vex; approximately two-sevenths of total length of animal,; slightly wider than

Fig, 1. Cpelaspis granvlosa, type male; A, lateral visw; B, carapace from ahove, C,
Anterior portion of earipace of paratype male (A and B, X 23; C, X 50),

depth, which is one-half of length; surfaee rather sparsely hut conspicnously
gramtlose, particularly in posterior portion; dovsum with an aval depression on
vach side immediately behind oenlar lobe and between carinate mid-line and
pseudorostral sninre; posterior limit of excavations marked by a very slight
emareiation ot dorsal profile.  Pseudorostral lobes reaching to level of apex of
octtlar lohe hut bicely meeting 1 front of it.  Ocular lobe rounded, constricted
at hase, almost as wide as long; nine large lenses, the median three amber, the
lateral ones transparent.  Antennal noteh wide and antennal tonth aente.
Pedigerous somites two fo five exposed, each with a median carina, {ogether
fwao-thirds as long as carapace; second somite with dorsal margin slaping sharply
down and backwards; third to fifth with triangular lateral area well-defined,
Pleon somites eaeh with a low median dorsal carina; somites ene to five with
glender artieular pegs; first to fourth and telsomic somites subegual in length,
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First antenna with the stout basal segment almost as long as the rest of the
appendage, without the terminal sensory setae.

Third maxillipeds with basis strongly eurved, twice as long as rest of limb,
and with outer apical lobe extending forward to level of insertion of carpus;
isechium and carpus subequal in length and merus half as long again, with outer
apical lobe extending to insertion of propodus.

Tig. 22. Cyelaspis granulosa, paratype male; A, first antenna; B to D, first, second and third
peracopods; E, telsonic somite and uropod (A and C1, X 120; B to B, X 53).

First peraeopod with carpus reaching to level of antennal tooth ; basis nearly
half as long again as rest of limb, its apex with two tooth-like projections (the in-
ner not reaching distal margin of isechium) and with a plumose seta at external
angle; propodus equal in length to carpus and more than half as long again as
dactylus, which is as long as longest terminal scta.

Basis of second peraeopod a little longer than rest of limb; ischium with an
outer apieal plumose seta ; merus shorter than carpus and propodus together, with
a stout spine at inner distal angle, and a plumose, subapiecal seta on outer margin;
carpus subequal in length to dactyvlus, with a strong spine inserted near the
tooth-like inner apical angle and a more slender outer apical spine; propodus
three-fourths as long as daectylus, which is equal in length to the longest of its
robust, slightly curved, terminal spines.
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Fossorial legs as in €, erefata with the apieal seta of the carpus stont.

Uropods long, the pedunele more than half as long again as telsonic somite ;
inner edge with a row of long plumose setae on proximal half ; these are followed
by & series of more slender plumose selac and a parallel row of shorter slender
gpives; exopod a Little Tonger than endopod and almost as long as pedunele, with
a row of seven plomose setae on inner edge, leaving posterior half unfurnighed ;
inner margin of endopod with six slender spines near hase, followed by a row of
seventeen small short spines, inereasing gradnally in length backwards, hal leav-
ing 1he distal third of the rawus nonarmed.

Colour white, with brown ehromatophores on the anterior dorsal depressions
of carapace, the pseadorostral lobes, the fourth pedigerous and first five pleon
sorites,

Length 6-45 m.m.

Loe. South Australia : Waterhouse Bay, east end of Thistle Ts,, 8 to 8.30 p.n.,
and Dangerons Reef, 4 fath,, 8 to 8.30 pm. (K. Sheard, submarine light, Mar.
1941). Typein South Australian Mnseum, Reg. No. C. 2328,

Ouly males were secured,  As with other similar forms taken after dark it
is probable that the colour pattern is more apparent in daytime. The spines on
the inner margin of the endopod vary little in the available material, five to six
proximal slender spines followed by a series of gixteen to seventeen, (. granulosa
i8 rather close to cretata, particnlarly to the South Australian form of the last-
named, but the roughened appearance of the carapace, due to the granulation,
eanmot pass nrmoticed, while the propodus of the first peraeopods, when the two
species are placed side by side, is easily seen fo be velatively shorter,

CycLASPIS CONCINNA 8. 1OV,

Adwlt male. Tntegument as in paera. A fine sharp median earina on earapace,
exposed pedigerous, and pleon somites,

Carapace with dorsal margin slightly and evenly arched from rear to base
of ocular Tobe; two-sevenths of total length of animal and with its depth much
more than halt its length; nurrow, the width considerably less than depth and
less than half the lencth,  Antennal noteh moderately deep, with a short shallow
groove running back from it; antennal tooth subacute withod antennal ridge,
Pseudorostral lobes reaching apex of ocular lobe but barely meeting in advance
ol it,  Oenlar lobe subtriangular, rounded anteriorly and constricted at base; as
wide as long and with nine large lenses.

Exposed pedigerons somites together more than half as long as carapace;
second somite rather short with dorsal edge sloping steeply down from dorsal
contour of earapace,

Pleon as in pura.

Third maxilliped with basis twice as long as remaining joints together, and
with a long narrow apical lohe, one-third as long as rest of basis and eapped with
plumose setae; merng longer than cavpns with a wide lobe reaching level of apex
of latter; ischinm relatively long subequal in length to the earpus, which is widest
anteriorly and as long as propodus and daetylus together.

First peracopod with carpus not reaching level of antennal angle | basis more
than half as long again as rest of limb, with inner apical angle rounded, barely
produced, there being present only a minute tooth; external angle with a long
plumose seta, reachimg beyond middle of length of carpus; carpus a little longer
than propodus, which is distinetly longer than dactylus.
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Fig. 23. Cyclaspis concinna, type male; A, lateral view; B, earapace and anterior pediger-
ous somites from above; C, anterior half of carapace (A and B, X 30; C, X 82).

Fig. 24. Cyclaspis concinna, paratype male; A, third maxilliped; B and C, first and second
peraeopods; D, uropod; D1, distal half of rami of uroped (A to D, X 67; Cl and D1, X 134).
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Basis of second peraeopods as long as rest of limb ; merus subequal in length
to earpus and propodus together, and to propodus and daetylus together; carpus
with three spines ; propodus two-thirds as long as dactylus, which is equal in length
to the longest of the stout terminal spines.

Setac of fossorial limbs as in pura, fig, 3, ¥.

Peduncle of uropoda about one and one-half times as long as telsonic somite,
and one-fourth as long again as endopod, with marginal setae; exopod with eight
plumose sctae set in serrations on inner margin; endopod a little shorter than
exopod, its inner margin with setae on proximal third and thence with a row of
thirteen short and rather stender spines. Both rami narrow, the subacute apices
without terminal spines or muerones.

Colour white, with smoky patches and large black chromatophores.

Length 5 mm.

Loc. New South Wales: Cronulla, 8 fect (K. Sheard, submarine light, Sept.
1942, 8 to 8.20 p.m.) Type in Sonth Australian Museum, Reg. No. 2423,

Only males were taken. They are similar to the males of pura, but are sepa-
rated by the following characters: The carapace lacks a faint antennal ridge and
the dorsal margin of the sceond pedigerous somite is more oblique. The first pe-
raeopods have the scgments of different proportions, the basis being relatively
longer, and the dactylus shorter. The dactylus of the second peraeopods has
stonter and slightly shorter terminal spines. The uropods are very different, the
exopod having no terminal mucrones, and the endopod being furnished with a
long row of many more and shorter spines.

levis group (o).

Carapace not at all compressed, almost globose, the back broadly rounded, with very fine but
distinet median earina; pseudorostiral lobes barely meeting in front of the rather small peular
lobe.

Apices of both rami of uropods simple.

A pusilla-like assemblage limited to four speeies.

CYOLASPIS GLOBOSA Sp. NOV,

Subadult female. Tntegument indurated, with coarse, clear-ent retienlation.

Carapace almost globose, one-third of total length of animal, and overhaneing
the pedizerons somites, so that, seen from above, the seecond and all but. the lateral
portions of the third are hidden by it (fig. 25, B) ; widest at the middle of its length,
where it s slightly broader than vertical depth, which is equal to three-fourths of
the leneth ; dorsum with a fine, unbroken, median carina for whole length. An-
tennal notch deep and not widely open; antennal tooth large, subacute. Pseudo-
rostrat lobes just meeting in front of eve-lobe, truncate in front. Ocular lobe mode-
rately large, subtriangular, slightly longer than wide, not constricted at base and
with eolourless lenses at sides and apex.

Four pedigerous somites exposed ; together they are more than half as long
as the carapace, the second somite is not longer than the others and its short dorsal
margin (as scen from the side) slopes sharply down from the carapace, which
bulges above it; each somite with a median carina for whole length.

Pleon longer than thorax, slender ; each somite swollen and with a fine median
earina hut no other senlpture; first to fourth and telsoniec somites suhequal in
length ; articular pegs small but much more distinet than in clars.

First antennae with basal joint of pedunele long, almost equal in length to
remaining joints togetlher.

First peraeopods with carpus reaching level of antennal tooth; basis one-
fourth as long again as rest of limb, the apex with an external, plumose seta, and
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with an apieal tooth, which reaches to beyond middle of length of ischium; carpus
only slightly shorter than propodus, which is distinetly less than half as long again
as dactylus.

Second peracopods about as long as second to fifth, but stouter ; basis a little .
longer than rest of limb, with plumose setae on inner face ; ischium with a plumose
seta at outer angle; merus almost as long as carpus and propodns together and
with an outer apical plumose seta twice as long as carpus; carpus with two stout,
unequal spines; propodus two-thirds as long as dactylus, the longest terminal

HOHL

Fig. 25. Cyclaspis globosa, type female; A, lateral view; B, cephalothorax from above;
C, anterior portion of earapace (A and B, X 15; C, X 40).

spine of which is as long as the merus; the other two spines of the dactylus are
meqnal, one being one-half, the other only one-fourth, the length of the longest.

Third to fifth peracopods with merus and carpus subequal in length; earpus
with three setae at distal outer angle, longest and propodal seta reaching well be-
vond apex of dactylus (fig. 3, A and J).

Peduncle of uropoda stout, about two-thirds length of the subequal rami,
which are as long as the telsonic somite, and are wide, with simple, narrowly
rounded apices; distal half of inner margin of exopod with a few plumose setae,
that of exopod serrate.

Colour white.

Length 7 mm.

Juvenile female. Antennal notch a little more widely open than in the older
female. Carapace fully as globose and overhanging posteriorly. Fossorial
peraeopods of same character.

Length 5-2 mm.

Loc. New South Wales: off Jibbon, 45-50 metres, coarse sand (Cronulla
Trawl Station 10, Aug. 1943), and off Wata Mooli, 35 metres, on sand (Cronulla
Trawl Station 2, July 1943). Type female in South Australian Museum, Reg. No.
C. 2426.
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Females only were taken. The shape of the carapace is reminiscent of
Campylaspis. This and the structure of the posterior peraeopods, readily distin-
guish it from pingus.

-

@
gtse

Fig. 26. Cyclaspis globosa, paratype female; A, first antenna; B, € and D, first, second and
third peracopods; B, uropod; T, reticnlation of integument (A, D and E, X 64; B, X 40;
G, X 115; F, % 325).

CYCLASPIS CLARKI S]. N0V,

Subadult female. Integument highly indurated, with rather large reticula-
tions, the edges of which arve thickened 1o produce a coarse pitting, which gives
the carapace in partienlar a roughened appearance.

Jarapace subglobose, with dorsum strongly avehed from side to side, and
from frout to back; one-third of total length exeluding telsonie somite, widest in
posterior half, where the hreadth is five-sixths the iength and mueh more than
the vertical depth; dorsum with a fine but unbroken distinet wmedian earina for
whole length.  Antennal notech decp and moderately wide, antennal tooth large
and subacute. Psudorostral lobes just mecting in front of ocukar lobe, narrowly
trunecate in front.  Ocular lobe moderately lavee, snhtriangular, a little longer
thau wide, not constricted at base, and with eolourless lenses (five apparent) at
sides and apex.

Four pedigerous somites are exposed ; together they are only half as long as
the earapace; the second somite is searcely or not longer than any of the others, and
its dorsal margin enrves steeply down trom that of the carapace; each somite, 1n-
cluding the antevior spaces hetween the rounded portions, has a fine median carina.
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Pleon longer than thorax; each somite subglobose and with a median earina,
otherwise without sculpture; first to fourth and telsonic somites subequal in
length ; articular pegs only slightly developed.

Basis of third maxillipeds more than twice as long as rest of limb, its outer
lobe not reaching distal end of lobe of merus.

Fig. 27. Cyelaspis clarki, type female; A, lateral view; B, cephalothorax from above. Allo-
type male; C, lateral view; D, cephalothorax from above (X 15).

First peraeopods with carpus not reaching level of antennal tooth ; basis one-
sixth as long again as remainder of limb, with an external plumose seta, and a
shorter inner seta, at apex, the inner angle of which is barely produced; carpus
distinetly shorter than propodus, which is fully half as long again as dactylus.

Second peraeopods stout, not much longer than third to fifth; basis longer
than rest of limb; merus as long as carpus and propodus together and with a plu-
mose seta; carpus with two stout unequal spines; propodus two-thirds as long as
dactylus, which has the terminal spines stout, the longest longer than the joint,
the other two subequal in length and less than half as long.
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Third to fifth peraeopods with fossoral setae not reaching beyond dactylus;
two carpal setae, one stout and one feeble (fig. 28, D) ; basis of third longer than
rest of limb.

Peduncle of uropoda stout, not quite as long as telsonie somite and equal in
length to endopod, which is serrate on inner margin; exopod slightly longer, with
a few plumose setac on distal half of inner margin, both rami wide, with simple
apices.

Tig. 28. Cyclaspis clarki, paratype female; A, third maxilliped; B, C and D, first, second
and third peracopods; E, uropod; ¥, reticulation of integument (A, B and D, X 40; C and
D1, X 115; B, X 64).

Colour very pale brown, almost eream.

Length 7-6 mm.

Subadull male. Carvapace narrower than in female, its width equal to depth
and to three-fourths of length. First peraeopod slightly longer.

Length 7-6 mm.

Loc. Tasmauia: off Babel Is, lat 39° 55* 8., long. 148° 317 B. (““Warreen’’
Station 29, 1939). New South Wales: off Jibbon, 46-55 fath., sand to mud
(“*Thetis’” Station 48, Mar. 1898}, and oft Cape Three Points, 41-50 fath., sticky
mud and shell {(‘‘Thetis”’ Station 13, Feb, 1898). Type female in South Austra-
gzug )gluseum, Ree. No. €. 2347; allotype male in Australian Museum, Reg. No.

. 228h:

This species is named after Mr. G. Clark, technical officer on the ‘‘ Warreen,’’
who was responsible for care of nets, ete. 1t has the general appearance of pingurs
and glebosa but ean be separated with the naked eye by the different shape of the
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carapace, and its slightly rugose outline when viewed from above; this rugosity is
due to the fact that the thickened margins of the reticulations are particularly pro-
minent on the middle of the sides. Further, in both pinguis and globosa the in-
tegument is much less calcified, with the reticulation sharply defined, the pleon
is more slender, the spines of the second peraeopods are longer, ete.

C. pusillo Sars apparently also has very feeble, articular abdominal pegs;
Sars (1887, p. 19) does not indicate them at all in his figures 21 and 22.

CYCLASPIS PINGUIS Sp. Nov.

Ovigerous female. Integument indurated, with clear-cut coarse reticulations,
larger than in globesa (cf. F, fig. 26 and 30).

Carapace subglobose, strongly arched from back to front and from side to
side; ovoid in shape as seen from above, tapering slightly to the front and widest
at middle of length, where it is distinctly broader than deep; depth more than

Fig. 29. Cyclaspis pinguis, type female; A, lateral view; B, cephalothorax from above.
C, antennal noteh and first antenna of male (A and B, X 15; C, X 40).

two-thirds of length. Antennal notch deep and rather narrow; antennal tooth
acute. Ocular lobe as in clorki and globosa. Pscudorostral lobes just meeting in
front and narrowly truncate anteriorly.

A dorsal carina runs for whole length of carapace, pedigerous somites and
pleon; it is very distinet but very fine; structurally it is formed by the arrange-
ment end to end, in a median longitudinal line, of the raised margins of tlie reticu-
lations (fig. 30, F').

Five pedigerous somites are exposed, the first being short; together they are
more than two-thirds as long as carapace; second expanded laterally, where it is
almost as long as third to fifth combined, and with dorsal margin, seen from the
side, continuing the even curve of the carapace.

Pleon slender, and flexible, with fceble articular pegs; each somite subeylindri-
cal; first to fourth and telsonic somites subequal in length ; fifth about half as long
again as any one of them,
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First autenna with basal joint robust, ahnost as long as remaining joints of
peduncle and flagellum without the jointed terminal sensory appendages, which
are as long as the peduucle.

Third maxillipeds as in clarke and globosa.

Basis of first peracopods with a long and a short apical plumose seta and
with inner angle barely at all produced ; terminal joints missing.

Fig. 30. Cyelaspis pinguts, type female; A, first antenna; B, nasis of first perncopod; € and
D, second and third peracopods; K, telsonic somite and uropod; I, retieulation of earapace and
dorsal earina; @, terminal joints of second peracopod of male (A, C, D1 and G, X 113; B, D and
E, X 40; ¥, X 325).

Second peraecopods stout; basis longer than rest of limh; merus egnal in
length to propoedus and dactylus together and a little longer than carpus, whieh
has three unequal stont spines on outer distal margin; propodns two-thirds as
long as dactylus, the longest terminal spine of which s distinetly longer than
propodus and dactylus together ; the {wo remaining daetylar spines are unequal,
the longer less than half length of the main spine.

Fossorial legs much as in ¢/arki, but more slender (ef. D, fig. 28 and 30).

Pedunele of uropoda not very stout, shorter than telsonic somite and a little
shorter than the blade-like, subequal rami, which have simple subaeute apiees;
distal half of inner margin of exopod with a few plumose setae, that of endopod
serrate,

Colour white,

Liength 7 mm,

Male. (Considerably damaged). The first of the pedigerous somites is eom-
pletely hidden and the sceond is shorter than in the ovigerous female. The an-
teunal noteh and first antenna are as in the female. The last pedigerous and
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the first four pleon gsomites have feehle dorsal tubereles on the mid-lhine—these are
wholly abgeut in the female.

Only one spine is present on the carpus of the second peraeopods, but the
terminal dactylar spines are identieal (fig. 30, C and G).

Lov, New South Wales : from stomach of Morwong or Jackass Fish—Dacty-
lopagrus macropterus (A. C. Simpson, July 1939), Type in South Australian
Munseum, Reg. No. C. 2360,

The above-mentioned fish ig trawled in Australian waters to a depth of at
least 100 fathoms. The specimen examined had been feeding upon Bodotria sp.,
Hemilamprops sp., Diastylids, C. pinguas, ete. ; most of the stownach contents were
in fair condition, and include several new species of Cumacea,

The third to fifth peracopods are as in clarki, but as mentioned, are less robust.
Apart from the distinetive shape of the carapace the two species show many dis-
gimilarities. In pinguis the pleon is markedly more slender, the three terminal
spines of the second peraeopods are all of different lengths, and the surface retienla-
tion is larger and clearly defined.

Seen from above, the thorax is of distinetive character in each of the species
here assigned to the pusille group.

levie growp (d).

Carapace compressed, particularly in male and subadult female, the sides rising steeply to
the sharp median carina of the back; peeudorostral lobes barely meeting in front of the ocular
lobe, which is large, with prominent lensee.

Apex of endopod of uropod simple, that of exopod with mucrones,

Two Australian species,

Cvyouagpis purA Hale.

C'yelaspis pura Hale, 1936, p. 405, fiz. 1-2, and 1937, p. 61,

A large number of examples from Spencer and 8t. Vincent Gulfs, and Kan-
garoo Island, South Australia, are now available ; some specimens were taken from
the stomach of a Mullet (Mugil cephalus) by Prof. T. Harvey Johuston, The
following additional notes are necessary to the original deseription,

The sides of the garapace rise stéeply to the sharp median dorsal carina. The
earina is distinet on the second pedigerous somite and although faint is present
on all the remaining somites; there are also indications of dorso-lateral carinae
un those of the pleon.

Viewed from above the carapace differs in shape in the sexes. In non-ovi-
gwerons females it is widest at about the middle of its length and the sides are
evenly rounded (fig. 81, H). In the male it is very slightly widest towards
the front and the sides are less curved.  Ovigerous females (fig. 31, G) have the
carapace widest in the posterior half and tapering towards the fromt, The ocular
lobe (fig. 31, 1) is wide in both sexes (almost as wide as long) roundly sub-
triangular in shape constricted at base, zenerously pigmented and with nine
large lenses, the three in the middle dark, the lateral ones pale, There is a faint
ridee, discernible ouly with difficulty, riunning back for a short distance from
the antennal notch.

Five pedigerous somiles are exposed always in the ovigerous female, but
the first is concealed in males and subadult females.

The apex of the bagis of the first peracopod has the usual apieal external
plumose seta (which reaches to the middle of the length of the carpus) and a
shorter internal seta; the carpns is harely longor than the propodus, which is
little longer thun the ductylus.
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Fig, 31, Cyclaspis pure. Adult 4 mm. male; A, lateral view; B, second peraeopod; C, uropod
and C1, termminal half of its rami. Adult 5-5 mm. male; D, terminal joints of first peracopod;
E, fifth peraeopod; I, uropod. G, Cephalothorax of ovigerous femnle from above., Subadult
female; I, carapace from above; I, ocular lobe; J, uropod and J1, terntinal half of its rami;
K, third peraeopod (A, G and H, X 25; B to I, and J to K, X 64; I, X 180; B1, C1 and J1,
K 115).
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In the uropods the exopod is a little longer than the endopod and bears
always one or two terminal muecrones.

The fossorial legs have two to three setae on the carpus, the longest reach-
ing, with propodal seta, to apex of dactylus, or beyond it.

Adult males and ovigerous females vary in size from about 4 mm. to 6-1
mm., and one is inclined at first to recognize two species.

Fig. 32. Cyclaspis pura. A, lateral view of juvenile male. Juvenile female; B, lateral
view; C, uropod; D, reticulation of carapace (A and B, X 29; C, X 84; D, X 180; mucrones of
exopod of uropod, X 400).

Ovigerous females vary little excepting in size; in the smaller examples the
peduncle of the uropod is relatively short, barely one-third longer than the rami.

In all females the pedunecle of the uropods lacks plumose setae while the
serrate inner margin of the endopod bears two to four ecomb-edged spines, but
no proximal slender spines (fig. 31, J). The inner edge of the exopod is furnished
with a few plumose sctae.

Adult male (4-1 mm, to 4-7 mm.). Carapace with dorsal edee slichtly and
evenly arched, about two-sevenths of total iength and almost twice as long as
deep; in section it is almost lenticular, its width less than depth; the
sides rise steeply to a sharp median longitudinal carina, which extends for
whole length. Antennal notch moderately wide and deep; from it a short
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shallow groove runs back and down ; the short faint ridge leading back from the
apex ol the antennal tooth aceentnates its acule appeavance. Pseudorostral lobes
reeching giite to apex of ocular lobe hut not meeting in advaiee of i,

The pedunele of the uropod is relatively short, as in the female, but ils
pedanele bears plumose sefae; the inuer margin of the endopod is armed with
four or five spines and in some specimens these are preceded by about half a
dozen or less slender serrate spines (or setae);, in others these proximal spines
are entively absent as in the female (fig. 31, C).

Basis of second peracopods as long as reat of limb; merus longer than carpus
and as long as propodus and dactylus together ; with a spine at inner distal angle,
and twa apical setae; earpus with four distal spines; propodus abouf equal in
length to ischium, and mure than half length of daetylus, which is not as long
as its longest terminal gpine.

Adult male (larger form, ta 6-1 mm.). The peduncle of the uropod is half
as long again as the rami and bears a long vow of plimose setae, the distal ones
of different type; the exopod has more setae than in the smaller males, while the
endopod is armed with a dozen (or a little less) slender spines on proximal half,
followed by four to eight stouter gpines with inset bases; the greater numhber of
distal spines veenrs in the largest of the males.

The dactylus of the first peracopods has a terminal brush of abont a dozen
sefae,

Subadult female. Tnoa vearly adult female, with undeveloped marsupinm,
the carapace is slightly more arched dorsally than in the male, the median earina
appearing rather more prononneed when viewed from above; also it is wider and
deeper, and as wide as deep.  Antennal noteh wider, Antennal ridge and oeu-
lar lobe as in male, The first pedigerous somite is not at all exposed. The first
peracopods are relatively a Iittle shorter, and (here is 1o spine on the moerus of
the second peracopods,

Peduncle of uropoda withont long setae, much less than twice as long as
telsonie somite hut nearly one-third as long again as rami; exopod with six mar-
winal pluniose detae and with two terminal muerones; inner margin with four
serrate spines.

Liength 442 mm,

Juvenile male (hig. 32, A). Carapace deeper and with dorsal margin more
arched than in adult and first peracopods a little shorter. Ocular lobe and uro-
pois much the same,

Length 3¢5 mm.

Juvewile female (fig, 32, B-D). Carapace relatively deeper than in older
female and more arched dorsally.  The oenlar lobe is of the same shape: nine
distinet lenses caunot he made ont always, but appear as three large, oval, dark-
ened areas.  The peduncle of the nropoda is shorfer and stonter but is a littlo
Tonger than the rani; endopod with two to four marginal spines; exopod with-
out plimwse sefae, hot with finely serrate inner edge and two lerminal muerones.

Liength 3+6 mm.

The differences in the enrve of the dorsal edge of the earapace in male and
femule, and in the juveniles, are subtle but definite,  In the last-named it is prac-
tically evenly arched, without the slight sinuation most appavent in the adult
male.

'YOLABPIS NITIDA SpP. nov.

Adult male.  Inolegument thin, lightly caleified ; surface shining, with tiny
refienlate patterning and moderately distinet scattered pits.

Carapace with dorsal edge evenly arched (except for the usual prominence
of the adult male ocular lobe) ; two-sevenths of the total length of animal, dis-
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tinetly less than twice as long as deep, compressed, its width less than depth and
barely more than half ifs length; there is a thin median longitudinal carina for
whole length, flanked at anterior half by a low depression on each pseudorostral
lobe, their hinder termination not marked by an emargination of the dorsal pro-
file. Amntennal noteh rather widely open and with a short, shallow groove leading
baek from it; antennal tooth subacute, and no antennal ridge. Pseudorostral
lobes truncate and a little sinuate in front, just meeting in advance of eye-lobe.
Ocular lobe large and prominent, blackish, as wide as long, rounded, constricted
at base, and with eleven large lenses.

Fig. 33. Cyclaspis nitida, type male; A, lateral view; B, earapace and anterior pedigerous
somites from above. Paratype male; C. anterior portion of carapaee; D, telsonic somite from
the side (A and B, X 27; C and D, X 67).

The four exposed pedigerous somites together are more than half as long
as the carapace, each with a low median carina; dorsal edge of second rounded,
continning slichtly obliquely the eurve of the upper edge of earapace; third and
fourth as long as expanded pleural portions of second; last three somites with
the sides rather conspicuously tumid on posterior half.

Pleon somites stout, each with a low median carina; obsolete dorso-lateral
carinae on first to fifth somites, which have the sides tumid fore and aft; telsonie
somites subequal in length to first to fourth and with the dorsal notch deep.

Basis of third maxillipeds with rather narrow apical lobe, and ischium re-
latively long.

First peraeopod with carpus reaching just beyond level of antennal angle;
basis fully one and one-half times as long as rest of limb, with a long external,
plumose seta (reaching well beyoud distal end of merus) and a tiny tooth-like
projection, at apex; the propodus is subequal in length to carpus (barely shorter
than it); dactylus rather short, two-thirds as long as propodus, and equal to
longest terminal seta.
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Basis of second peraeopods shorter than vest of limb; ischinm and merus
each with an outer plumose subapical seta; merus without spine, not as long as
carpus and propodus together, and much shorter than propodus and dactylus
together ; earpus with inner angle produced as tiny tooth and with three slender
distal spines, the ontermost much the longest; dactylus relatively long, but not
twice as long a8 propodus, inner edge serrate; longest terminal spine not quite as
long as the dactylus,

Fig, 34. Cyolaspis nitida, paratype male; A to C, first, second and third peracopods; D,
uropod; D1, apex of exopod of uropod; D2, ¢endoped of uroped (A to I}, 3 67; BY and D2, X 134;
D1, X 270).

Fossorial legs with setae relatively well-developed (isehimmn three, merus
one, earpus three and propedns oune) ; the propodal seta is ahout twice as long
as dactylus; merus and earpus suhequal in length; hasis of third peracopod as
long as rest of hHmb,

Pednnele of nropod fwice as long as telsonic somite, and one and two-third
times length of subequal rami; inner edges with a series of long plumose setae
for whole length, the distal five shorter, more slender and serrate vather than
plumose; helow setae is a row of spinules; exopod with inner margin serrate and
set with seven plumose setae at middle third, apically with two mmerones; endo-
pod with inner margin serrate (as in fig. 34, D*) with five slender spines on
proximal half and two spines, simpler, stouter and more downbent, on posterior
half ; apical third narrow, unarmed and with acute tip.

Jolour : semi-transparent, with sooty mottlings and a few black spots.

Length 4 mm.

Loc. New South Wales: Cronulla, 8 feet, 8 to 8.20 p.m., and near Jibbon,
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30 fath. (K. Sheard, Sept. 1942 and May 1943). Type in South Australian
Museum, Reg. No. C. 2416,

Males only, taken with submarine light.

The spines on the inner margin of the endopod of the uropod vary from five
to nine (proximal half) plus two to three; the exopod has seven or eight plumose
sctac at middle third in all examples.

Separated from the related species by the characters given in the key.
Easily determinable under low magnification are the absence of slight dorsal
emargination of the carapace, and antennal ridge; the short rami of the uropoda
in relation to peduncle and with mucrounes on exopod, together with the long
setae of the posterior peraeopods.

levis group (e).

Carapace s in pura and nitida.
Apex of endopod of uropod simple, that of exopod with spines.
One Australian speeies, and one from New Zealand.

CYCLASPIS CALMANI Sp. Nov.

Cyclaspis levis Calman (nee Thomson), 1907, p. 8, pl. v, fig. 6-8.

The present writer agrees with Calman in supposing some gross inaccuracies
in Themson’s description of lewis but (with apologies to Dr. Calman) assumes
that the uropods and terminal joints of the first peraeopods should have been
reasonably clear to the author of the species and that his figures of these features
are, with reservations, useful.

The examination of a large number of specimens of various speecies of the
levis group substantiates the fact that the presence or absence of terminal spines
on the rami of the uropods or of mucrones on the exopod alone, provides a con-
stant and reliable specific character. Thomson shows the apices of both rami as
simple and it seems unlikely that he could have overlooked terminal spines while
observing the armature of the inner margin of the endopod (see also notes under
levis herein).

The two species in question would be separated thus:

Exopod of uropod with an apieal spine. TFirst peraeopods with propoduns little longer than

carpus. calmani.
Both rami of uropod without terminal spine. First peraeopods with propodus much longer
than earpus (nearly as long as merus and carpus together). levis,

Cycrnasris corroNt Hale.

Cyclasnis cotfont Hale, 1937, p. 62, fig. 1-2.

Some adult males, up to 4 mm. in length, and secured by submarine light
collecting in two fathoms, are available from Pt. Lincoln and Corny Point, Spen-
cer Gulf, South Australia. The male allotype, also from Spencer Gulf, was not
fully mature.

The carapace of these males is wider in front than in the ovigerous female
(Hale, ut supra, fiz. 1, b) and the breadth across the front is about equal to that
posteriorly; the ocular lobe is not much longer than wide, is black in colour,
and bears nine distinct lenses; the middle three are black and are larger than
the lateral ones, which are pale yellow and increase successively in size from
front to back; the dorsal carina of the carapace reaches to apex of ocular lobe.

The first antennae arc a little longer than in the female. First peraeopods
much as in female but dactylus is a shade shorter, two-thirds length of propodus,
and has a strong terminal seta and two or three thinner and shorter setae, as
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in some of the related forms, not a brush such as oceurs in the adult male of
pura, ete.

The second peraeopods have a plumose seta on ischium, an outer apical
spine on nerus, two opposite apical spines on carpus and the dactylus is twice
as long as the propodus. The third to fifth legs have the fossorial setae long, two
on the carpus, and reaching well beyond apex of daetylus, as in fig. 3, H.
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Fig. 35. Cyclaspis cottoni, adult male; A, antennal noteh and first antenna; B, cephalo-
thorax and first pleon somite from above; C, anterior portion of carapace; D and E, terminal
joints of first and second peracopods; F, fourth peraeopod; G, uropod (A, D and E, X 110;
B, X 25; C, F and G, X 64).

In the uropoda the peduncle is more than one-third as long again as the
equal rami and bears a row of plumose setae on inner margin and, above these
on posterior fourth, a row of shorter setae; the inner margin of the endopod
has a row of about ten sctae proximally, followed by a row of thirteen short
spines, five short, one longer, six short and one longer; distal portion unarmed
and apex simply pointed; endopod with a series of long plumose setae; apex
truncate with a long and a short terminal spine.

SECTION 2.

exsculpta group.

Each side of earapace with two antero-lateral tubercles and at least one postero-lateral
prominence, the last sometimes massive; these assist in marking out the subquadraugular de-
pressed area characteristic of the group. KExeepting the spinose aspera, this lateral concavity
is emphasized by more or less distinet enclosing ridges, including two transverse carinae which
extend across the back in at least the female of all but australis, where only the posterior earina
is developed on the back.

In the female the carapace as seen from the side, and from above, is uneven owing to bola
sculpturing, Marked sexual dimorphism may oceur in the fully adult (i.e. tribulis) and the
lateral coneavity of the male he hardly existent, although its outline is marked more or less by
elevations and by ridges.
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Mucrones are present on the apex of the exopod of the uropod of aspera; they are found
in the juvenile of tribulis and bovis but not in the adult.

Eight Australian species, including similis, whieh is recorded from Queensland by Foxon,
and excluding exsculpta, which was taken off the northern tip of Queensland, actnally in the
Augtro-Malayan sub-region.

Cycrnaspris Trizunis Hale.
Cyclaspis tribulis Hale, 1928, p. 34, fig, 3-4,

Speciniens from a number of localities and ranging in size from 2-7 mm.
{juvenileswith last pair of peraeopods undeveloped) to 13 mm. to 15 mm. (ovigerous
females and adult males), enable one to discuss the great variation exhibited by
the species.

All examples possess the median dorsal elevation, p.o.t. in accompanying
figures, at the base of the ocular lobe, and anterior to the first transverse carina,
referred to in the original deseription of the species; even in juveniles 2-7 mm. in
length it is represented by a very slight prominence (fig. 36, G). TIn the sub-
adult 1t may be tooth-like (fig. 36, I, of an example 10 mm. in length) rounded-
conical, or in the form of a compound tubercle.

Ovigerous females (from Tasmania and New South Wales) show a remark-
able development of the seulpture previously described for the 12 mm. subadult
c.f. Hale, 1928, fig. 3, a and b with fig. 36 A—C herewith). The surface of the
carapace 1s coarsely reticulate posteriorly, niore or less strongly tuberculate or
studded with blunt spines anteriorly, The dorsal elevation at the base of the
eye-lobe is a transversely elongate, flat-topped tubercle and is connected by a very
short longitudinal carina to the first transverse ridge. The pseudorostral sutnre
is fused. The median dorsal ridge is wide and flattened, with irrecular edges;
the dorsal margin of the carapace and the dorso-latcral carina may be more or
less spinose. The prominences on the transverse ridges are very large; the
posterior pair are concave and spoon-like in front. The median tubercle at the
hinder end of the carapace is large and conical in old specimens. The first pedi-
frerons somite is exposed, but is short.

In the first peracopods (imperfect in the types) the basis is a little longer
than the remainder of the limb, and has serrated edges; the ischium is two-thirds
as long as the merus, which is expanded distally; the carpus is twice as long as
the merus, a little longer than the dactylus and three-fourths as long as the pro-
podus: the anterior segments sometimes bear sparse black spots.

As in the types the ramm of the nropods arc subequal in length to the ped-
unele the exopod slightly longer than the endopod and with the apex dilated ; the
inner margin of the endopod is spinulose for half its length and that of the
exopod bears strong plumose setae.

Length 183 mm. to 14 mm.

Submaturc males and females, 7 mm. to 10 mm. in length, may have more
or less strongly developed teeth on the dorsum and on the dorso-lateral ridges;
in these mdividuals the propodus of the first legs is longer than the carpus and
the peduncle of the uropoda is as long, or almost as long, as the rami.

Juvenile examples, 27 mm. or so in length (and taken with a 40 mesh trawl
in New South Wales), have the primary reticulation of the carapace relatively
coarse and the elevations far less prominent, the propodus of the first peraeopods
not or scarcely longer than the carpus and the peduncle of the uropods relatively
short, only about half the length of the rami; both rami of the uropoda bear
terminal mucrones (fig. 36, H2),

Adult males (from Tasmania) are so markedly dissimilar from the sub-
adult of this sex (c¢.f. Hale, 1928, fig. 3, b, and fig. 37, A-B herewith) that one
is inclined to give them specific rank. Comparison, however, shows that the strue-
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ture is essentially the same, and that evidently the carapace becomes elongated

and narrowed in old examples, not expanded and deepened as in large females.
Integument strongly caleified and reticulated. Carapace less than one-third

total length of animal, twice as long as deep, and wider than deep; as seen from
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Fig. 36. Cyeclaspis tribulis, ovigerous female; A, B and C, carapace from side, front and
above ; D, first peraeopod; E, telsonic somite and uropod. F, Carapace of a ‘‘spiny’’ non-ovigerous
female. Lateral views of G, cephalothorax and H, telsonic somite and uropod of juvenile; 1,
apices of rami of uropod (A to C, X 84; D and F, X 12; E, X 20; G and H, X 34; H1, X 145).

the side the dorsal margin is only slightly elevated posteriorly, thence a little
convex to base of ocular lobe, where there is a marked tumidity (p.o.t.); each
antero-lateral area immediately behind pseudorostral lobes expanded laterally
(so that in dorsal view the carapace is widest here) and with two confluent tumi-
dities armed with coniecal tubercles; pseudorostral lobes with short elevated
ridges; sides of carapace with coarse reticulations and a few short ridges.
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Posterior to the middle of the length there is a pair of blunt tubercles (corre-
sponding to the large postero-lateral prominences of the adult female); from
each of these a faintly defined posterior transverse ridge runs obliquely back to
meet, near inferior margin of ecarapace, a still fainter ‘‘ridge,’” which curves back
from the lower of the antero-lateral prominences; these carinae, with the obsolete

Fig. 87. Cyclaspis tribulis, adult male; A lateral view; B, carapace from above; C, terminal
joints of seeond peraeopod (A and B, X 11; C, X 84).

dorso-lateral ridge, enclose an area whieh is scarcely at all concave. Dorsum
with a median, smooth longitudinal carina, nregularly expanded, particularly
at base of ocular lobe and posterior to the pseudorostral lobes, where a few lateral
projections extend from it, as in the adult female; immediately behind pseudo-
rostral lobes an irrecular flattened earina extends sideways to each of the upper
antero-lateral tumidities, forming a cross with median carina. Pseudorostral
lobes not quite reaching to level of apex of ocular lobe, which is narrow, widest
anteriorly and bears distinet lenses. Antennal notch wide and antennal tooth
obtusely angular,

First pedigerous somite concealed; scecond elevated dorsally, and third to
fifth with dorsal carinae.

Pleon very much more robust than in adult female; each somite with median
earina, produced a little backwards on first four somites (as on last pedigerous
somite) ; first five with distinet articular pegs; fifth somite about one-fourth
as long again as the others, which are subequal in length.
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Third waxilliped with basis three times as long as rest of liml; outer apieal
lobe reaching to level of insertion of carpus; merus twiee as long as ischium and
half as long again as carpus, which is subequal to propodus and daetylus.

First peracopods with distal end of earpus reaching well beyond antennal
noteh; basis slightly produeed apically, one-third as long again as rest of linib;
carpus a hittle shorter than propodus, one-fourth us long again as daetylus and
twiee as long as merus, which is half as long again as isehium.

Ilig, 38, Cyclaspis tribulis, adult male; A, third maxilliped; B to F, first to fifth peraeopods;
G, uropod (X 24).

Basis of sceond to fifth peraeopods with carinate inner margin.  Second
with basis longer than rest of limb; merns with two plnmose setae, longer than
carpus, and about as long ss propodus and daetylus together : earpus with two
unequal terminal spines; dacrylus with a terminal spine as long as itself and
two smaller spines.  Basis of fourth and fifth peraeopods deep, little more than
twice as long as depth (including erest) in fifth.

Pedunele of uropoda about one-fourth as long again as telsonie sowmite and
cqual in lengih to exopod, which is one-tenth as long again as endopod ; inner
margin of exopod with setae, that of endopod with hairs on auterior half and
abont a dozen short spines on posterior half; inner margin of peduncle with
plumose hairs.

Colour white.

Liength 13-5 mm. to 15 mm.

Loc. Tasmania : off Babel Is., 0-50 metres (** Warreen’’ Station 29,1939). New
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South Wales : Lat. 28° 37° S., loug. 153° 42’ E. (K. Sheard, submarine light,
Sept. 1938, 10.30 p.m. to 12,6 a.m.) ; off Wata Mooli, 70 metres, 9 an,, and off
Jibbon, 70 metres, and 45-50 metres (K. Sheard, July-Aug. 1943).

Hab. South Australia, Tasmania and New South Wales.

The above characters and those mentioned in the original deseription serve
to separate tribulis from the North-Western Australian supersculpte Zimmer
(1921, p. 7, fig. 8-11). Even in the very young of tribulis therc is a slight trace
of the elevation at the basc of the eye-lobe, not shown in the figure of Zimmer’s
mueh larger specimen. It is unfortunate that a complete individual of ezsculpta
Sars (1877, p. 20, pl. i, fig. 24-26) from Torres Strait, is not available. Sars’
species, deseribed from the thorax only, was under 5 mm. long (estimated by
Stebbing, 1913, p. 35) and while the seulpture is entirely different from that of
tribulis, it is very close to supersculpta.

CvycLaspeis Bovis Hale.

Cyclaspis bovis Hale, 1928, p. 32, fig. 1-2.

A young example, 6:5 mm. in length, and with the last pair of pcraeopods
not developed, is rcferred to this species; it has the earapace relatively more
massive and more strongly sculptured than in the almost adult female (c.f. fig.
39, A and Hale, 1928, fig. 1).
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¥ig. 39. Cyclaspis bovis, juvenile; lateral views of A, thorax and B, telsonic somite and
uropod; C, rami of uropod (A and B, X 12; C, X 66).

The sides of the carapacc are conspicuously excavate; the depression is
bounded in front by the large and very muech clevated antero-lateral tooth and
dorso-laterally by a ridge extending forward from the posterior horus; the re-
mainder of the edges of the depression bears large granules ; these last are vaguely
erouped at the sites of the two low elevations which are recorded for the types on
the posterior part of the sides.

The anterior transverse ridge is elevated and tuberculate medianly; the
sculpture of the integument is squamose-reticulate.

The uropods are relatively shorter than in the adult and the apex of the
exopod (dilated in the adult) has a muecro; the endopod is barely longer than
the exopod, is four-fifths as long as the peduncle (less than half as long in adult)
and the inner margin has eight teeth.

Loc. New South Wales; off Cape Three Points, 41-50 fath. (‘‘Thetis”’ Sta-
tion 13, Feb. 1898). '

The species is large; the South Australian types, though immature, are 18
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and 19-5 mm. in length. It has the same general plan of seulpture as its ally,
the Austro-Malayan persculpte Calman (1905, p. 3, pl. i, fig. 1-3), but presents
a number of obvious differences.

This young specimen offers an interesting comparison with the juveniles of
{ribulis n that the sculpturing is more massive than in the subadult; the condi-
tion is reversed in fribulis.

CYCLASPIS MAWSONAE Sp. hov.

Adult male. Integument strongly calcareous.

Carapace a little less than one-third of total length, twice as long as deep
and a little wider than deep; in profile the dorsal margin is slightly eonvex, with
a shallow indentation at about middle of length.

Fig, 40, Carapace of paratype male of Cyclaspis mawsonac (X 42).

The carapace 1s coarsely reticulately pitted, with a fine reticulate back-
ground pattern as described for usilata, but the coarse reticulations are particu-
larly large and distinet and their edges, arranged end to end, play an impor-
tant part in the formation of longitudinal vidges (see fig. 40) ; the hmy granules
of the integument are thick on the raised edges of the large reticulations, but the
bottoms of the pits are less ealeified (fig. 41 D, by transmitted light).

The anterior transverse carina crosses the back and continues to the sides,
where it traverses the two antero-lateral tubercles; from the lower of the last-
named a longitudinal ridge, emphasized by the edges of the large reticulations,
runs back to the hinder margin of the carapace; beneath this a similar ridge ex-
tends from below the antennal tooth to the inferior margin, near its hinder end;
above it the edges of the reticulate pits mark less defined longitudinal carinae
and there 18 a dorso-lateral ridge; the posterior transverse ridge is absent, but is
indicated by a searcely diseernible irregularity of the surface; there is a blunt
dorsal longitudinal ridge. Pseudorostral lobes barely reach to level of apex
of ocular lobe, which is moderately wide, with bisinuate anterior margin, and
bears seven pigmented lenses, arranged as in fig. 41 C. Antennal notch rather
narrow and antennal tooth subacute; pseudorostral suture fused.

Pedigerous somites together two-thirds as long as carapace; first somite con-
cealed ; second, fourth and fifth somites each with an elevated carina, that of



120 RECORDS OF THE S.A. MUSEUM

second and fourth almost tooth-like; second to fifth somites suceessively increas-
ing in length and with infero-lateral portions more or less backwardly produced.

First antenna with basal joint longer than second and third together; flagel-
Ium shorter than second or third joints, which are subequal in length.

Third maxilliped with basis about two and three-fourths times as long as
remaining joints together; outer apical angle rounded, reaching to level of middle
of length of merus, which is more than twice as long as carpus; dactylus, propo-
dus and carpus subequal in length.

P

Fig, 41. Cyclaspis mawsonae, paratype male; A, lateral view; B, dorsal view of carapace;
(, anterior portion of carapace; D, caleification of carupace (A and B, X 15; C, X 40; D, X 72).

First peraeopods with distal end of earpus reaching beyond antennal angle;
basis nearly one-half as long again as remainder of limb, with apex produced and
with two plumose setae; merus half as long again as ischium and more than half
as long as carpus which is a little shorter than propodus and longer than daectylus.

Second peraeopod with basis a little longer than rest of limb, with merus
almost as long as earpus and propodus together; dactylus almost as long as
carpus and one-third as long again as propodus, with a stout terminal spine much
longer than itself and two shorter robust spines; ischium and merus each with
a plumose seta; earpus with two stont unequal spines, the longer serrate, and
reaching to level of apex of dactylus.

Basis of third peraeopod as long as rest of limb, and with long plumose
setae on inner margin; ischium with two setae; merus equal in length to carpus
and with one subapical seta; carpus about one-half as long again as propodus,
and bearing two subapical setae (almost slender spines) and a spine which
reaches level of apex of daetylus; propodus with a similar but shorter spine, also
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reaching fo same level (fig. 42, D) ; daetylus almost as long as propodus, with a
slender subapical spine and a minute spine on onter margin; fourth and fifth
peracopods similar, but basis as usual successively shorter.

Peduncle of uropoda about one-sixth as lonz again as telsonie somite and
subequal in length to exopod, which is barely longer than endopod (35.34) and

Fig. 42, Cyeclaspis mawsonae, paratype male; A, first antenna; B, C and D, first, seeond and
third peracopods; E, telsonic somite and nropod (A and D, X 64; B and B, X 40; C and
D1, X 115).

has the apex subaeute and suaple; mner margins of exopod and peduncle with
a dense fringe of long setae; endopod with aeute apex but no terminal spine,
the mner margin with two vows of plumose setae on proximal halt and about
eight spines on distal half; terminal fifth of both rami unarmed.

Colonr white, with a few large and rather seatiered brown spots,

Length 10 mm.

Loc. Sonth Australia: St. Vineent Gulf, off Brighton jetty (Patricia Maw-
son and I,. M. Angel, submarine light, Oct. 13, 1941, 9.30 to 945 pam.). Type
male i South Australian Museum, Reg. No. C. 2356,

Over three hundred specimens were taken from a swarm of males, and a
series of thirty or so was presevved. As shown in ihe fizures, plumose setac are
well-developed on the basis of the fossorial legs and on the uropods.
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This speeies, which is named after Miss Patricia Mawson, somewhat resembles
the male of fribulis, but the sculpturing is very different, and the joints of the
maxillipeds and peraeopods are of different proportions,

Although mawsonae obvicusly belongs to the cxscwulpta group, it has no
posterior transverse carina (mere suggestion only) and no quadrangular de-
pression on the side. C. candida (male only known) has a faint posterior trans-
verse carina according to Zimmer (1929, p. 9, fig. 12-13), the inferior portion of
the carapace is not marked off by an oblique longitudinal ridge running back
from below antennal tooth, the lower ridge of the ‘‘quadrangle’’ does not con-
tinue right to the hinder edge of the carapace, and the upper margin of the
second pedigerous somite is steeply oblique, not elevated as in mawsonae.

Acceptance of the fact that extreme sexual dimorphism oceurs in ¢ribulis
leads to consideration of the possibility of an associlation between the swarming
of mawsonac males and that, a week later at the same place, of newly moulted
usitata females with fully developed but empty marsupinm.

In the case of t7ibulis, however, there are definite features linking the sexes
—the presence of a post-ocular tubercle at all stages, the distinctive character of
the dorsal earina of the carapace, the fossorial limbs, ete. There are no such
parallels in mawsonae and usitata, but on the contrary the sculpture of the cara-
pace and the fossorial limbs are markedly different ; the setae of these peraeopods
are much longer in usitata, and in both sexes of ¢ribulis, than they are in maw-
sonae (ef. D in fig. 42 and 43).

CycrLaspis UsiTATA Hale.

Cyclasms usitata Hale, 1932, p. 549, fig. 1.

Further material throws a little more light on this species, which 1s ap-
parently abundant in parts of St. Vincent Gulf, South Australia; as previously
suggested it is possible that ustlate is the female of candida Zimmer (1921, p. 9,
fig. 12-13) from North-Western Australia.

Like the members of the exsculpta group in general, it is a highly calcified
species. The type (10 mm.) is the largest example so far secured. In this the
second transverse carina of the carapace is interrupted on the back.

Adult females. A large number of females, 7 mm. or so in length, was col-
lected at Brighton, South Australia, by Miss Patricia Mawson, using a submarine
light. In these the second transverse carina of the carapace is continued across
the back to the median earina, although it is faint immediately alongside the
last-named. The anterior transverse ridge, as it crosses the back, has a well-
marked median projeetion, somelimes tooth-like; it is more distinet inferiorly
than in the larger type female.

First antenna stout and relatively large, with basal joint shorter than second
and third together; third little longer than second; flagellum very short.

The basis of the sceond peraeopods is a little longer than the rest of the
limb and its inner edge bears a row of stout plumose setae; ischium and merus
each with two subapical setae but no spines; carpus short, together with propodus
as long as merus, and with one siout apical spine; longest terminal spine of dae-
tylus as long as dactylus plus propodus. Fossorial peraeopods stout; carpus not
much longer than merus and with threc subterminal setae which with propodal
seta reach well beyond apex of dactylus (fig. 43, D).

Peduncle of uropods distinetly shorter than rami, with plimose hairs, on
inner margin; exopod a little longer than endopod, with a long row of inner
plumose hairs, and with apex subacutely rounded; endopod with inner edge
serrate.
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Subadult females (New South Wales), show the surface patterning well.
The front of the pseudorostral lobes, the antennal tooth area and part of the
lower edge of the carapaece are finely retieulate; beyond these portions there oc-
curs a coarse retieulate or squamose pitting with diameter about six times that
of the small retieulations, whieh are eontinued on the edges of the seecondary
retieulation,

Fig. 43. Cyclaspis usitate, newly moulted, transparent adult female; A, cephalothorax;
B, first antenna; C and D, second and fourth peraeopods; E, uropod. Juvenile, 2-3 mm,;
T, cephalothorax; G, fourth peraeopod; II, uropod (A, X 16; B, Cand G, X 72; D and E, X 45;
¥, X 26; H, X 116).

The anterior transverse earina is distinet and is elevated medianly to form
a small dorsal tootli ; thenee as it continues downwards on eaeh side it crosses two
low tumidities whieh are slightly concave immediately in front of the carina, so
that a tooth-like prominence results. In some cases the upper of these projeec-
tions is angular and almost spine-like. The “‘blunting’’ of these features in the
type female may be due to age.

In lateral view the profile of the narrow oeular lobe is straight; thenee the
dorsal outline rises obliquely to the first transverse carina, but is quite unbroken
by tooth or tuberele; between the two transverse carinae the margin is very
slightly eoncave and posterior to it is arehed upwards and downwards; at the
hinder end of the back the median eonieal elevation is large.

In dorsal view the earapace 1s of equal width where crossed by the trans-
verse earinae.

The stout uropods are less than twice as long as the telsonie somite; the
pedunele is a little shorter than the endopod, whieh is slightly longer than the
exopod, and six times as long as wide.
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Colour yellow.

Length to 7 mm.

Juveniles, about 2-3 mm. in length, are similar to young of {ribulis, but the
carapace lacks a post-ocular dorsal projection; the characteristic ridging of the
carapace 1s pronouliced, but the posterior median elevation is low and as usual
the appendages are stouter and relatively shorter than in the adult.

The peduncle of the uropods is stout, much shorter than the rami, which
are relatively wider than in older examples.

Loc. South Australia: St. Vincent Gulf. New South Wales: Jervis Bay.

Tig. 44. Cyclaspis usitate, subadult female (New South Wales) ; A, lateral view; B, cara-
pace from above (X 19).

Material attracted to light at Brighton, October 22, 1941, and again in No-
vember 1943, consisted largely of subadult and adult females, all of which had
recently moulted. They were almost all flaceid, the integument transparent with
black pigment spots, and not at all or scarcely caleified, although in some indura-
tion was proceeding and the very coarse pitted patterning characteristic of the
exsculpta group was noticeable. These adunlt females are smaller than the type
(7 mm, as against 10 mm.) and about equal in size to the subadult female from
New South Wales which is ficured (fig. 44 A and B). The marsupium is fully
developed but contains no eggs; the ovaries are swollen with large ova (approx.
0-4 mm.) easily visible through the transparent integument as large, bright yel-
low masses (fig. 43, A). It may be that, as in some other Crustacea, mating
oceurs at this period.

Some of the speeimens discussed above, females and juverniles, were attracted
by green light on November 22, 1941, at 8.15 p.m., and it is worthy of note that
at the same place and time Cumacea flocked around the green light in much
oreater numbers thian the ever present Amphipoda, which appeared in over-
whelming numbers when a red light was used. A ““white’’ lamnp produced prae-
tically the same result as the green.

As noted under mawsonae, the male of that species swarmed at Brighton on
QOectober 13, 1941, a week prior to the swarming of the females of usifata.
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CyCLABPIS ASPERA Sp. nov.

Subadult wmale,  Integument firm, calcified; reticulate and conspieuously
spinulose.

Carapace with dorsal margin littte arched in lateral view, one-fourth of
total length of animal, more than one-katf its own length and about two-thirds of
ereatest breadth.  Carapace with four lateral spinose elevations on cach side;
two are placed at about the first fourth of length close together, the one imme-
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Tig. 45, Cyeclaspis aspera. A, lateral view of type male, B, earapaee of paratype wale
Ceom nhiove wil C, Jateral view of front portion of earvapace. D, lateral view of earapace and
anterior thoracie somites of femule. (A, B and D, X 154; €, X 32).

chiately above the other; the other two are situated at three-fourths of the length,
one ahove the other, but widely separated; the side of the carapace has a quad-
vangnlar coneavity, the four corners marked by the spinose elevations but en-
¢losing ridges are obsolete; in dorsal view the width is greatest across the ventral
postero-lateral elevations.  Dorsnm of carapace with a low, spiose median eca-
rina, which bifurcates at level of posterior end of oenlar lobe, thenee ruuning
back as rwo distinet spinose rows which tend to come together again at posterior
end of earapace. DPsendorostral lobes not quite attaining apex of ocular lohe,
whieh is mueh longer than wide, with small but distinet lenses. Antennal notch
distinet. moderatety deep, and antennal tooth subacute.
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First pedigerous somite concealed ; second deep, short and elevated dorsally;
fifth longer than third and fourth somites.

First five somites of pleon with well-developed articular processes; all but
fifth somite subequal in length.

A median dorsal carina (perhaps better deseribed as a defined series of
short median spines) extends along the last three thoracic somites and the pleon
almost to the end of the telsonic somite, where it bifurcates; the exposed pediger-
ous and anterior pleon somites bear lateral expansions; these are merely slight
spinose elevations on all but the last pedigerous and first pleon somites, where
they form wing-like projections.

Fig. 46. Cyclaspis aspera, type male; A, first antenna ; B, third maxilliped; C, D and E, first,
second and fourth peraeopods; I, uropod (A and D, X 84; B and C, X 26; E, X 50; F, X 35).

First antennae with second segment stouter and longer than third; second
and third together three-fourths as long as stout basal joint.

Basis of third maxillipeds more than twice as long as rest of limb, with onter
apical portion reaching forward almost to distal end of merus and capped with
plumose setae; carpus as long as the slender dactylus, and twice as long as the
propodus ; merus, including its apical expansion, as long as earpus and propodns
together.

First peraeopod slender, much longer than carapace, its merus reaching
forward to level of antennal tooth; basis almost as long as rest of limb, with
margins serrate, with a small but distinet apical process, and with a plumose
apical seta; merus, carpus, propodus and (to a less defined extent), dactylus
with serrated edges; ischium with short spines at outer part of apex; merus half
as long as carpus, which is longer than the dactylus and shorter than the propo-
dus.

Basis of second peraeopods longer than rest of limb; merus longer than



HALE—AUSTRALIAN CUMACEA 127

carpus and as long as propodus and dactylus together; longest terminal dactylar
spine not mueh shorter than carpus, propodus and dactylus together, the other
two unequal.

Last three pairs of peraeopods with basis becoming successively shorter;
longer than rest of limb in thied, a litlle shorter in fourth and only as long as
isehium merus and carpus combined in fifth ; setae see fig. 3, T.

Pedunele of uropods shorter than telsonie somite and serrate on onfer side:
endopod serrate on iuner margin, slender, without apieal spine, one=sixth ag long
again as peduncle and a little shorter than the exopod, which bears slender setae
on inner margin and two minute apical muerones,

Colour wilky white, without markings,

Length 9-5 mm.

Owigerous female. Carapace in lateral view of different shape (c.f. fig, 45,
A and D) first pedigerons somite partly exposed and the second relatively
longer than in the male,

Loc.  New South Wales: off Coffs Harhour, 50 metres (K. Sheard, June
1941). East of 1, Hacking, trawled on mud, 100 metres (K. Sheard, July 1943),
Off Botany Bay, 50-52 fath, (*'Thetis'' Station 87, Mar. 1898), off Jihbon, 46-55
fath. (“*Thetis™ Station 38, Mar. 1898). Off Cape Three Points, 34-23 fath.
("'"Thetis’* Btation 13, Mar. 1898), Eden, 4 miles off shore, in gilt, 70 metres (K.
Sheard, Oef, 1943%), T'ype male in Sourh Anstralian Museum, Reg, No, (., 2376,

The four prominent lateral projeetious of {he carapace and the absence of
Iransverse ridges {hercon, the long first peracopods and the spinose body dis-
tingiigh this spevies,

The lateral elevations are more spinoge or more achite in some examples
than in those illustrated : the upper and lower anteroJateral elevations are often
worjoined on each side, hut still retain theiv character as distinet projections

CYCLABPIS AUSTRALIS Sars.

Myelaspis ausiralis Sars, 1887, p. 12, pl. i, fig. 1-20; Calman, 1907, p. 7, Steh-
bing, 1913, p. 38.

Fura’ types from Vieloria were subadult. A considerable series tiow available
akes it possible to amplify the original deseription.

Omgerous female (8 mm. to 9 mim.). The carapace is ahout two-thirds as long
g deep s in dorgal view it 18 widest i posterior balf where it ig theee-foarths to five-
sixths as long as the medial length. The median longitudinal earina bears a
donble row of gmall tubereles, At the first fourth of its length, each side of the
carapaece has two low antero-lateral fubereles, from the lower of which runs
townwards and backwards an obsolete ridge. Behind the middle of the length
in b transverse earina (much more defined than the anterior) riunhing from the
median ridge a little forwards, then forming s decided angle (postero-lateral
tihercle) with its eurved lateral eontinuation, which mects the feeble anterior
carina near the inferior margin of the carapace; a low, oblique, swollen dorso-
Interal ridee extends from the postero-lateral prominence to the antero-lateral 11i-
hercles, The pedigerous and pleon somites are as deseribed by Sars.

T'he surface is pitted, with the edges of the pits raised to form an ill-marked
retienlate pattern.  In certain lights these define a faint autennal vidge,

In the first peracopods the basis is distinctly longer than the rest of the limh
and hears 4 sela at external apical angle and a shorter one al inner angle; the
earpus is shorter than the propodus (of equal length in Sars’ fie. 16) and lonzer
than the dactylus.
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The second leg has the basis as long as the remaining joints, the merus
longer than the earpus or propodus, which are subequal in length. Setae of
posterior peraeopods as in fig. 3, L.

The peduncle of the uropoda is as long as the telsonie somite and as the
exopod, which is slightly longer than the endopod.

Submature examples have the usual characters of immaturity, the peduncle
of the uropods is shorter than the rami, ete. In some examples of both sexes,
about 8 mm. long, the ridges and elevations of the carapace are more defined and
the surface is coarsely reticulate (fiz. 48 D-E).

Tig. 47. Cyclaspis australis, ovigerous female; A, lateral view; B, carapace from above
(X 15).

Loe. Tasmania: Off Babel Is., 0-50 metres (‘‘“Warreen’’ Station 29, 1939).
New South Wales: Off Wata Mooli, 35 metres, on sand (Trawl Station 2, July
1943) ; off Jibbon 70, 40 and 45-50 metres (Trawl Stations 3, 6, 9 and 10,
July-Aug. 1943) ; 5 miles east of Pt. Hacking, 100 metres, on mud (K. Sheard,
July 1943) ; off Cape Three Points, 41-50 fath. (‘‘ Thetis’’ Station 13, Feb. 1898) ;
Eden, 4 miles off shore, in silt, 70 metres (K. Sheard, Oct. 1943).

Hab. Vietoria, Tasmania and New Sonth Wales.

In his key to Cyelaspis spp. Stebbing (1913, pp. 29-30), from Sars’ deserip-
tion, separates australis from exzsculpte, ete., in having ‘‘Ridges not enclosing
quadrilateral areas on carapace.”” These areas are present though faintly
marked.

In the grouping here adopted, this species has a quite characteristic facies;
considering both adults and subadults, it has the sculptnring of the carapace less
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marked than in other members of the exsenlpta group. The elevations, or ridges,
bounding the subtriangular depression on the sides of the carapace are not so
distinetly defined.  The posterior transverse ridge is, however, very definite; the
anterior one is traceable but does not meet its fellow on the back to form a dorsal
transverse ridge, nor is there at this level a dorsal prominence.

Fig. 18. Cyclaspis australis, ovigerous female; A and B, first and second peracopods; C
telsonic somite and wropod (X 26). Submature, coarsely reticulate female; D, lateral view;
E, carapace from above (A to C, X 26; D and B, X 15),

]
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Misecellaneous Species.

The remaining six ‘¢ seulptured’’ Australian species form a varied assemblage; the female
is known only in sabwlosa, which makes it still more impossible to group them satisfactorily.

C. simula alone has a long ridge running back from the antennal tooth, as well as other
longitudinal ridges on the sides of the carapace, and has the dorsal and lateral contonrs of the
carapace broken and uneven owing to the seulpture.

C. cana, munda anid pruinosgo all have the general form of the carapace as in the fully adult
male of tribulis and mawsenae (with the greatest width across the pseudolateral lohes) but the
soulpture is entirely different; the female of these species should prove of interest.

C. sabulosa and spilotes have eaeh side of the carapace relatively smooth, the single for-
wardly eurved ridge being not at all promineut; it is obsolete for the greater part of its length
in the female of the first-named. €. spilotes (Hale, 1928, p. 36, fig. 5-6) has a sharply defined,
fing ridge traversing the aide.

CYCLABPIE BIMULA Bp. NOV.

Young male. Integument firm, but of egg-shell fragility ; finely and evenly
squamose throughout.
Carapace in lateral view with dorsal margin slightly elevated posteriorly,

Fig. 49. Cyclaspis simula, type male; A, lateral view; B, earapace from above; €, front
portion of earapace from the side (A and B, X 305 C, X 53).

thence rising to an abrupt peak at about middle of length (see fiz. 49, A); one-
third of total length of animal, depth about two-thirds length, and one-fifth
greater than breadth; there is a somewhat angular, antero-lateral tumidity on
each side, and above this a series of four tubercles; on the lower half of the side
and near the posterior margin are two short carinae, one above the other, while
from the antennal tooth a longer earina curves backwards to almost meet the
lower of the short earinae; there is a group of four tubercles in front of the upper
ghort carina. Psendorostral lobes reaching to end of ocular lobe. Ocular lobe
large, barely longer than wide; lenses sooty. Amntennal notech rather narrow and
tooth subacute,
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First pedigerous somite eoneealed; seeond to fifth each with sharp dorsal
caring ; inferior postero-lateral angles of fifth somite rounded like those of first
four pleon somites.

All pleon somites with sharp dorsal carina; somites one to five with well-
developed articnlar processes; first to fonrth and telsonie somite subequal in
length ; fifth one-half as long again.

Third maxillipeds with basis twice as long as rest of limb, with outer apieal
lohe extending forward to level of insertion of earpus; merus with oufer apical
lohe extending to a little beyond external apieal angle of carpus; ischium a little
shorter than carpus and slightly longer than propodus, which is one-half as long
45 merus.

Fig. 50. Cuwclaspis simula, type male; A, third maxilliped; B, C and D, first, second and
fifth perseopods ; C, terminal joints of second peracopod; E, telsonie somite and urapod. (A to B,
» 605 €1, X 86).

First peraeopods only about as long as carapaee; basis with a long plumose
seta at external apical angle and more than one-fourth as long again as the ve-
mainder of limb, the segments of which are stout ; isehinm little more than half as
long as merus, whieh is equal in length to dactylus and shorter than propedus,
whieh 15 shorter than carpus.

Second peracopods with basis as long us rest of limb; isehinm and propodus
short ; merus and carpus much longer and snbequal in lengtl ; merus with an apieal
spine and carpus with three, all unusually short; dactylus stout, with three ter-
minal spines, the middle very mueh longer than the others. Third to fifth peraeo-
pods as in fir. 3, B3 ; one short plumose seta on basis, and one unusunally short seta
on propodus; no other armature.

Pedunele of uropods about one-fonrth as long again as telsonie somite ; rami
equal in length, three-fourths as long as pedunele, rather broad, apieally simple
and aeute, inner edges coarsely serrate,

Colour milk white, without any dark pigment.

Length 3-9 mm,
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Loc. South Austalia: Page Is., 9 fath. (K. Sheard, submarine light, April
1941, 7 to 7.30 pm.). Type in South Australian Museum, Reg. No. C. 2331.

CYCLASPIS CANA 8p. DOV.

Adult male, Integument strongly calcified.

Carapace small, less than half length of pleon and about one-fourth of total
length ; a little more than twiee as long as depth, which is slightly less than great-
est width ; dorsal margin in lateral view scarcely at all arched ; surface not pitted,

Fig. 51. Cyclaspis cana, type male; A, lateral view; B, carapace and first four pedigerous
somites from above; C, fourth and fifth pedigerous somites from the side. (A and B, » 16%;
G, X 32).

with very fine retieulate pattern, and with minute sparse spinules ; there is a well-
marked, spinose, median longitudinal earina for whole length and a short groove
leading back from the antennal noteh; on each side are four rounded tubercles,
one (upper antero-lateral tuberele, from which extends obliquely forward an ob-
solete spinose ridge) on the hinder portion of the pseudorostral lobe, one below
thig, one immediately behind the termination of the psendorostral lobe, and one
at same level, at two-thirds of length; a feeble infero-lateral tubercle is also
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present. The carapace is widest across the lower of ihe anterior tubereles, Pseudo-
rostral lohes not miceting in front of oeular lobe. Antennal noteh wide and angle
subaeuie. Ocular lobe narrow with distinet lenses.

Exposed pedigerous somites, with exception of third somite which is ex-
tremely short dorsaily, each with a spinose carina; on the fourth and fifth this is
raised to form a thin serrated crest, below which is a spinose dorso-lateral oblique
ridge.

Fig. 52. Cyelospis cona, type male; A, basis of first peraeopod; B, C and D, second, fourth
and fifth peraeopods; E, telsonic somite and uropod; E1, terminal half of rami of uropod, (A and
B, X 24; B and E1, X 64; Cand D, X 40).

First to fifth plecon somites each with a median carina, a spinose dorso-lateral
earina on each side, and a few scattered spinules; each of the three ridges ter-
minates in a small projection at the hinder margins of the somites; telsonic somite
with a median carina, which bifureates at iwo-thirds of length, an elevation mark-
ing the poiut of separation.

Basis of first. peracopods with two apical plumose setae (rest of limb missing).

Second peraeopod with basis little longer than remaining joints together;
merns fully as long as propodus and dactyius together, and longer than carpns;
dactylns with terminal spine (which is flanked by two much shorter spines) longer
than merus; apex of carpus with a still longer spine, and one which is half as
long (fig. 52, B3).

Third to fourth peracopods slender, with lone subterminal setae, two being
on earpus (fig. 3, G), which is nuusually elongate.

Uropeds with endopod a little longer than exopod, which is subequal in leneth
to peduncle, and to telsouie sowite; inuner margin of peduncle with slender setae;
endopod with a comb-like series of spines at middle of length of inner cdee, fol-
lIowed by a row of stouter downwardly directed spines and preceded and partly
overlapped by finely-serrate long sctae; there is a separate short, stoutl spine near
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the narrowly subtruncate apex of the endopod and the outer margin is serrate;
exopod has the apex subacute and the inner margin bears long plumose setae.

Colour gray, darker on carapace,

Length 11 mm.

Loc. New South Wales: east of Port Hacking, 100 metes, on mud (Cronulla
Trawl Station, July 1943). Type male in South Australian Musenm, No. C. 2396,

CYCLASPIS MUNDA Sp, NOV.

Adult male. Integument calcified, with moderately coarse retieulation and
with larger, irregular squamose-tubereulate surface markings.

Fig. 53. Cyclaspis munda, type male; A, lateral view; B, cephalothorax from above. €,
Lateral view of carapace of paratype male (2 19).

Carapace two-sevenths of (three and one-half times in) total length, less than
twice as long as depth which is equal to greatest width; dorsal margin in side
view little arched, with a slight depression behind middle of length and with a
low elevation at posterior end; there is a faint, double, median carina, which be-
comes single on ocular lobe; from the aforementioned interruption in the dorsal
outline there runs obliguely forward an obsolete ridge, below which is a second
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and still less easily discernible ridge; below the posterior portion of each pscudo-
rostral sutnre are iwo confluent anterodateral tubereles, one helow the other; the
carapace is widest across the lower of these tamidities. Psendorostral lobes not
meeting in front of cenlar lube.  Antennal notel wide and shallow; angle some-
what obtuse, witlt a small oval tmmnidity behind it. Ocular lobe narrow, with a
nmulberry-like mass of promineut, pigmented lenses at anterior end.

Fig. 54. Cyelaspiy munda, type male; A thivd naxilliped; B, C, D and E, first, second,
fourth and fifth peracopods; ¥, fifth pleon and telsonie somites, and uroped; IM, terminal half
of rami of uroped (A, 3, D, B and F, X 32; C and F1, X 80).

Pedigerous somites two and five with a median carina which is produced as
a little tubevele at posterior margins; fonrth with a very faintly marked, double
median ridge, nol produced at hinder edge; third short dorsally, not earinate.

Sides of pleon somites, unlike leg-bearing ones, tumid fore and aft when seen
frowr above; first to fourth somites each with a median ridge, cvanescent an-
teriorly but slightly produced at hinder end of somite; fifth with a median earina
on posterior third, bifureating anteriorly to form a pair of divergent dorso-lateral
carinae; telsonic somite with a low earing, ending abruptly at two-thivds of length,
an ineision in the dorsal oulline at its termination.

Third maxillipeds with basis and merus produced and widened apieally to
form prominent lobes; carpus longer than propodus or dactylus.

First peraeopods slender; basis longer than vest of limb, and with two apieal
plumese setae; carpus a little shorter than propodus, and as long as the narrow
dactylus, whieh 1s shorter than its longest terminal seta.

Basis of second peraeopods not as long as remaining segments together ; merus
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longer than carpus and propodus together; dactylus more than twice as long as
propodus, longer than its longest terminal spine; merus with a long plumose seta,
and carpus with three strong spines on distal margin. Fossorial legs with basis
ag long as (third) or a little shorter than remaining segments together; setae
short, three on carpus as in fig, 3, 1. Uropods with rami subequal in length, longer
than the peduncle, which is longer than the telsonic somite; endopod with apex
acute and slightly curved ; both margins serrate, the inner also with a row of eight
downwardly-directed spines on posterior third and with serrate setae on anterior
two-thirds; inner edge of exopod and peduncle with plumose setae; apex of exo-
pod narrowly rounded, with small muero.

Colour brown, with darker spotting.

Length 8+75 mm,

Loc. New South Wales: Off Wata Mooli, 35 metres, on sand (Cronulla T'rawl
Station 2), and off Bden, 30 metres, coarse sand (Cronulla trawled Oect, 1943).
Type male in South Australian Museum, Reg. No. C. 2394,

CYCLASFIS PRUINOSA Sp. DOV.

Adult male. Integument strongly ealeified, the body somites with minute
gpines, giving the animal a hoary appearance.
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Vig. 65. Cyeclaspis pruinosa, type male; A, laterul view; B, carapace and second to fourth
pedigerous somites from above; €, caleification of carapace (A and B, x 18; O, X 140).
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Carapace less than one-fourth of total length and more than twiee as long
as deep; widest just behind first fourth of length, where it is muech wider than
deep ; dorsal margin in side view not arched and not elevated posteriorly ; surface
conspicnously pitted; edges of the pits forming a raised reticulate pattern and
with minute blunt spines, arranged partly in double rows; there is a low, wide,
niedian longitudinal carina, with marging irregular owing to pitting; at about
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Fig. 56. Cyelacpis pruinaso, type male; A, first antenna; B, third maxilliped; C, first
peracopod and G, dactylns of same; D to F, second, third and fifth peracopods; G, fifth pleon
and telsonie somites, and uropod; G1, terminal half of rami of uropod (A, X 50; B to G, % 32;
Cl and G1, X 84).

two-thirds of its length this earina is crossed by a similar short {ransverse carina,
seareely elevated and indicated maiuly by its freedom from pitting. Pseudoros-
tral lobes bavely attaining level of oeular Iobe; anterior margin of each with a
finely serrated, laminate projection ahove antennal notch, concealing first antenna
when this is direeted upwards; from this little lobe a short ridge projeets back-
wards, and below it is an exeavation, immediately above the pronounced, acute
antennal tooth, whieh has a finely serrate antero-inferior edge. Oecular lobe as
wide as loug, with anterior margin bilobed; eye distinet, a mass of pigment on
each side of lobe.

Each pedigerous somite with a spinose dorsal median carina and with a
dorso-lateral spinose carina on eaeh side, most distinetly developed on the fourth
and fifth somites,
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Pleon with a median longitudinal carina for whole length; each of the first
to fourth somites have six tiny projeetions at the hinder margin; two are on the
dorsum, close together, while there is on each side a dorso-lateral projection larger
than the dorsal ones, and one immediately above each articular peg.

First antennae with first segment of peduncle distinetly longer than all the
other joints together; second segment as long as third peduncular jomnt plus the
first of the two segments of the flagellum, which bears the usual two filiform ter-
minal appendages.

Fig. 57. Cyelaspis sabulosa, type female; A, lateral view of whole animal and B, of anterior
portion of carapace; C, cephalothorax from above (A and C, X 16; B, X 40).

Third maxillipeds with outer apieal portions of basis and merus expanded
and produced forwards and with the anterior margins spinose; carpus spinose on
apical and inner edges, as wide as long and longer than either propodus or dac-
tylus.

In the first peraeopods the basis is equal in length to the remaining segments
together ; it bears a plumose seta at outer apieal angle and has the margins spinose;
carpus stout, with spinose edges, shorter than the much more slender propodus
and more than twice as long as the dactylus, which is unusually short, as are its
terminal setae (fig. 56, C).

Basis of second peraeopods much longer than rest of limb; merus little longer
than earpus, but nearly twice as long as the short and stout dactylus, which is a
little shorter than its longest terminal spine.

Basis of third and fourth peraeopods longer than rest of limb, that of fifth
shorter ; merus shorter than carpus in third and fourth, subequal in fifth ; setae
sparse and short (see fig. 3, C).
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Uropods with exopod harely longer than endopod, but three-fourths as long
again as peduncle, which is three-fourths as long as telson and has the margins
serrate, the inner with long plumose setae; inner edge of endopod with finely ser-
rate setae and with a long row of about a score of short, stout, downwardly-direeted
spines; onter edge of endopod serrate; inner edge of exopod with long plumose
setae ; both rami subacute and simple.

Colour white, pigmentation quite absent.

Length 8 mm.

Loc. Queensland : off Fraser Is., lat. 24° 207 S.; long. 135° 02’ L., 25 metres.
(‘““Warreen’’, Sept. 1938, 7.45 to 8.56 p.m.). Type in Sonth Australian Museum,
Reg. No. C. 2395.

CYCLASPIS SABULGSA Sp. 10V.

Ovigerous female.  Integument fivm, caleified and easily fractured; polished
but with & very fine reticulate patterning.

Carapace with dorsal edge areled, incised at middle of length and with a low,
abrupt elevation near posterior eud; in dorsal view it is ovoid with the sides
stoothly rounded ; it is a little less than one-third of total length of animal, almost
twice as long as greatest depth and much wider than deep. With a median earina,
flanked at middle of length by a faint short, tuberculate vidge, oblique, and with

/%

Fig. 58. COyelaspis sabulosa, type female; A, third maxilliped; B, apex of basis of first
peracopod; € to 17, seeond to fifth peracopods; €1, distal joints of second perneoped; G, uropod
and G, apex of its exopod with muero (A, and C ta G, X 40; B and C1, X 120; G1, X 175).
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a faint tuberculate longitudinal ridge on cach side of posterior half; on each side
of anterior half 1s an elongate shallow depression. Pseudorostral lobes not meet-
ing in front of ocular lobe, which is rather narrow with large and partly pig-
mented lenses. Antennal notch deep and angle subacute, rounded.

Part of first pedigerous somite visible; sceond to fifth somites each with a
low, median dorsal carina; second large, anteriorly elevated to highest level of
dorsum of carapace, thence sloping stecply downwards; third short dorsally but
expanded backwards infero-laterally ; fourth and fifth somites narrower and with
sides tumid.

Fig. 59. Cyclaspis sabulosa, paratype male; A, lateral view; B, cephalothorax and C,
anterior portion of earapace, from above (A and B, X 19; C, X 50).

Pleon somites each with a low median carina and sparsely studded with small
tubercles; lateral articular processes well-developed. Telsonic somite with an
abrupt dorsal incision at junction of fused telson.

Bagis of third maxilliped strongly geniculate, almost twice as long as re-
mainder of limb, with outer apical portion expanded, the large lobe with plumose
apical setae; merus wide, with outer lobe reaching distal margin of carpus, which
is widest anteriorly and is as long as propodus and dactylus together, but shorter
than merus.

First peraeopods with earpus reaching beyond level of antennal angle; basis
about one-fifth as long again as rest of limb, with inner apical angle produced for-
wards to about middle of length of ischium, and with a long plumose seta at ex-
ternal distal angle (reaching to apex of merus), and a shorter subapical seta near
inner angle; carpus, propodus and dactylus subequal in length, and to ischium
and merus together.

Second peraeopod with basis as long as remaining joints together; ischium
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with a long plumose seta ; merus a little longer than carpus, as long as propodus
and daetylus together, with a slender plumose seta near external apieal angle and
a spine at inner; earpus with an inner and an outer subapical spine; dactylus not
much longer than propodus; the longest dactylar spine and the spines of the merus
and earpus are each about as long as propodus.

Basis longer than rest of limb in third legs, equal to it in fourth, and shorter
m fifth; carpus longer than merus in all threc posterior peraeopods, which have
the setae long and well-developed (as in fig 3, K, and 58, C-F).

U ‘ ;
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Fig. 60. Cyclaspis sabulosa, paratype male; A and B, first and second peraeopods; C, uropod,
and C1, apex of its exopod with mucro. D, first peraeopod of paratype ovigerous female (A to D,
X 50; B and C1, X 135).

Pedunele of uropoda more than one and three-fourths times as long as tel-
sonie somite; endopod half as long as peduncle, narrow in distal half, apically
subacute, with three coarse serrations and inset spines on proximal half of inner
margin; exopod slightly longer than endopod with a few setae on inner edge,
apex slightly dilated and with a mucro (fig. 58, G).

Colour white, the only trace of colour being provided by a few small pale
brown chromatophores on frontal lobe.

Length 7 mm. (Ova -31 mm. in greatest diameter).

Subadult male. Integument caleified, with reticulate pattern small but
distinet.

Carapace considerably less than one-third of total length of animal ; length
one and two-thirds times depth; in dorsal view it is suboval in shape, narrower
than in female, the width being less than the depth. Sides of carapace devoid
of outstanding ridges; on each side of median carina a pair of oblique linear
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elevations (or very low, rounded carinae) run forwards, as shown in fig, 59, A
and B, The depression on each side of the frontal lobe is more marked than in
the adult female.

Ocular lobe sub-cirenlar, not much longer than wide, with nine prominent
lenses (fiz. 59, C). A thin, median earina on pedigerons and pleon somiles as
in female, First pedigerous somite concealed. Articular pegs of pleon well
developed.

Basis of first peracopods with apical projection and seta as in female hut
longer, more than one-fourth as long again as remaining joints together. Carpus
of second peraeopods with a subapical and two apieal gpines.

The peduncle of the uropoda is only one and one-third times as long as the
telsonie somite, and the subequal rami about two-thirds as long as pedunele;
exopod with six plnmose setae on inner margin, its apex bulhons and with a trans-
versely flattened muero (fig. 60, C),

Colour of body light brown, with numerous small. dark brown chromato-
phores,

Length 7 mm,

A single male and several ovigerous females,

Loe, New South Wales: off Jibbm, 40 metres and 45-50 metres, on coarse
sand (Cronulla Stations 6 and 10, July and Aug. 1943), Types in South Ans.
tralian Museum, Ree, No. C. 2411 and 2414,
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